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Abstract 

For reaaona of sefety there is a need for an adequate theory by 
means of which the effects cf the -wind on the uaguided missiles fired 
nearly ▼ertioally at TO-.lte Sands may be predicted.     In addition,  suoh 
a theory is needed in connection with the design cf rcckrts ar;d the 
analysis of thair dispersion.     In viaw of the practical  importance of 
these natters, an independent attack on the develcpment of a theory 
■was undertaken.    Cur theoretical results are in complete agreement with 
those given by Blitser (1).    Cur theory appears to he consistent also 
with that given by Peters (2) if the motion is referred to the air. 

v.. 
A 

(i) 

(2) 

CIT/JPC 7, "Effect of Wind on the Mean Deflection of Pockets 
by Leon Blitcer, February 1945. 
BRL Report Ho, 556, "An Analysis of the Trajectory of a Rocket 
Fired With Initial Angular Velocity and Small Initial Yaw", by 
A. 3. Peters, August l?u5. 
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In thj  jliBs^.cal «ind ♦.hsory (■•• Gr»n*, Lahr'iuch dar Ballistik, 
Volums I, p. 292) transf^TAtlon is mad« to a cocrdinata systsx aoving 
with ths wind,  the assuAptioa baing aada that th« ziäiil« laane-Jiataly 
polats aosa  CB intc tha wind.     In thl« my tha prcblem cf th« cation 
T»ith wind is raducad ro a problaa of the notion under standard conditions 
■n'•.hout 7r-nc,    Aiiar tn« trajectory has bean computed oa tho roTln^ co- 
ordi;.ata system,  allowaaee la a»da for the distance the moving ccordioata 
ayatam hat mcrad during the tiaa of flight.    An axamination of the aotlon 
of a rocket, pertioularly on« having vary hi,^ aecalorstion, makea it 
apparent that the olaasloal aaaumption that the rocket turns instantaneously 
into the «led at the end of th« launcher la not Talld«.    It therefor« 
beocma« naoessary to ccnaldar the effects cf the failure of this assumption. 

Wa assuae that a rocket ia launched nearly Tertioally *ith initial 
Telocity T0 and that there is a horitontal wind,  conatant with respect to 
altitude and dirootion,  of ▼•locity w, blowing towards th« right as shown 
in Pig. 1. 

Direction of launching 

Fig. 1 

If one tranafonns to axea moTing with the wind, the dirootion of projection 

makes an angle X givan by tan* « + JL with the direction of projection 

in the fixed axes if 9C the angle of projection ia approximately 4* 

(Anglaa are measured from the positive x axis in a counter clockwise di- 
rection.) As has bee.i mentioned, heweyer, the actual trajectory of th« 
rocket will net coincide with th« direction Indicated except at th« origin 
because of tha cross forces acting on the rockat before it settles down. 
We ahall aaaume that the rocket ia acted on by th« following ayatam of 
forces t .a restoring moment given by /*«•> where A ia the angle of yaw, and 
a thrüat T acting alone its axis which «ill therefore have a cross con- 
ponent approximately equal to T& if § Is small.  It will have a component 
along the trajectory of approximately T. 

Let ua new coraider th« yawing motion of the rockat under these 
conditions in the moving e. "dinata system,, Let $ b« tha angle that th« 
axia of th« rocket makes with th« horitontal, let 0 be the angle that the 

*The motion cf the rocl.rt including the «ff«ots of the initial yaw hav« 
b«en treated by silt ear end Petersj s«« referenoea (1) and (2). 
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tuageat to th« trajectory a&ka« «1th the horlsontal, and Ist 
aagl« of yaw so that 4 * 9 + £ • 3«* Pis. 2. 

be the 

PI«. 2 

The aquation of action i» therefor« 

or 
^* 

(1) 

In this B ie the moaent of inertia about the transwerse axis through the 
oenter of gravity. Proa the equation for eentripetal force 

Q.I* (2) 

»her« T li the reloeity of the rocket and a its mass.    If * ie considered 
oonstant'we have, upon differentiation, B 

..     Ti     fr± 

By substituting (8 ■»• ^) for" fi one obtains 

(3) 

If a« hare th» solution for (3), the inclination of the trajectory in 
the moving system at any time t by virtue of (2) is found to be 

-lu dt +0, ik) 

where 0C is the inclination of the trajectory when t * 0. 
time when the recket stops burning 

If t^, is the 

'tb 
f li dt •«• o 
0 ^ 

•It is plausible to assume that the actual thrust is constant while the stass 
is dininishing} however, the resultant accelerating fere« is equal to the 
thrust minus the drag, and since the drag is increasing it nay vtry well 
turn out that the ratio of the resultant eocelerating fore« tc the mass will 
b« nearly enough constant for most practioal purposes., 
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^ 0 

0* • 9 or the diff«r«no« bttiwaa th« initial and final inclinatloas 

of tho trajaotory is oallad tho 'wiadaga jump* of th« rookat^» 

For liaplioity na atouaa that vin aeoordaooa »ith tho aaaumptlon that 
T/m Is constant) 

T ■ a ♦• bt 

T «ab 

/t ■ at2 

«hara 

a is th» ralooity upon laarlag tho launohar 

b is tha aoealaratioa aasvmad oonstant 

and   a is /</t* asauaad oonstant. 

With thasa aaatsqptlona (3) baoooas 

2 2 
n(a HK bt) b 

B (a ♦ bt^ 
i - 0 ' (U) 

Tho ganaral solution may be shoaa to ba 

(5) 
2 

^ « «! J^ (r (a-Hrt)2) ♦ o2 J^C^Ca+bt)2) 

■ «iV^; KTIW 0O* l2(«"f*t)2* 0y/^^{a^)t) «^ l2(»4bt) 

ahar« 1^ ■ Jw% *  V^b and o^ and ©2 ara oonatants. 

If a is graatar than 0, as it is in tho prasant case, tha solution 
takes the font 

i - -L-   k £a oos ^(aabt ♦ b2t2) + -i^. sin I2(2abt ♦ b^2)) (6) 

♦ J^j sin I^aabt ♦ b2t2)J 

ahara i   and ^ are the initial raluos of  ^  and   S reapeotiTaly, 

*0n the oTassioal wind theoxy aindaga Juup is negligible.    Fran Pig. 3 
one oan gat a good idea of the error InrolTad by oaking the alassioal oaa oan get a good 
assuaptions« 
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Initial Cooditloai 

It !■ M«va»d th«t th» roekflt poists la the dir»oxic.c of projection 
•a 6b*9rr*d by a stationary obaerrsr ca tha ground, ^hila zh« dlraction 
of the trajectory aa db««nrad la the aoring coordinate aystam make» an 
angle ian*^(w/T0) with the dirootion aa obaenrad fron the ground«    Thui 
the initial yaw i9 ia -w/a. 

It it aatuaad that the initial Talue of 0, that la, 0O, la tero. 
Thu«   ^   ■ - d0 liiere 00 is tha initial value of Q.    Now 6 = T i/anr ■ 
b i/r.    Thus 

>o--4o"?   • 

By Tlrtua of tha relation 9 * ti/vr « bi/(a+bt), it follows that 

^       0 J
0   a + bt 

and tha windage Juaqp ia 

v   ft    £dt 

It appeara that, if A0W is the windage Jump, then 

A^ 
?b    idt 

-r^ 
oos [s^-M ' 

V' (7) 

^ If x0[co.Cf x2) ^C^) - S(xo)}- sin(|: xf) [c(xb)-C(x0)]] 

nhara xb » ^T' K(a + bt,,) * ffif ' I rb 

T^ « a + btb ia the velocity at the end of burning« 

S(x) and C(x) are tha Fraanal integrals   J sin £ yrdr and   / oos ^ ^dT 
raapaotiraly. 0 2 0 

Tha results obtaiiMd for the wlndaga imp are ooaaistout with those 
glToa by Potars. reference (2). 
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It appears from (7) that ^ä^'V*/*) ^•P«I»«i'*  ••?i'Q t*c quastlti^a only, 
x^ and x0.    Fslio'vln^ * proc«cjre  itmilar to that adopted by Slltser,  it 
■would b» cor.wnieat tc plot Cm^'n against xfe fcr various  valuaa of x0. 
Howaver,  It appaars aor.wwhat ?crB 'joaTenient tc  jee on 'ih«» plot instead 
cf x0 and 3CV tW'J  rianti'cles  simply ralstud to tr.aa,  P/L instead cf x0 and 
Tyylt instead of T.0.     In this ?,   tne effective  length or" the launcher, 
3 a /^b, and L is ••■ha length of the period of an. amp cd oaoili.^tion of 
the rocket. 

The equation for tha undamped motion of th* rocket In yaw is 

i *£&* 0,    From this ths period T is 21ffJ/*fi* 2 ^//n^/B.    The length 
of the period or the "wave length" is TT « 21'/ S/n « L. 

In view of tha fact that K2 « i/n/^/sb, 

x0 - ^F al - JiTF y^T   a/y^b "jz/rffih   a/^b « zJ**/2\>/jU 

Since a2/2b « P, 

x0 - 2./ P/L . 

Purthermora 

xt, «/WK Tb«/i^- ji/2b yi^r 
^T 'b 

/bL 
In Pig» 3 are plotted  (49,,'a/w) vs.  vt/7bL"fcr various values of P/L. 

Deviations 

Since the angle of projection was taken as #/2,  the angular deviation 
fron the vertical In the moving reference frame at time  t^ is 

9 - Jr/2 » w/a ♦ windage Jump (8) 

This is to be transformed to tha fixed raferance frame. If x,y are the 
ooordinates cf a point in tha fixed frame and x',/' those of a point in 
the moving reference frame (moving to the right with the wind) 

x » x' + wt,        y ■ y'. 

Fro« this. 

d(x« ♦ wt) 
dx a   dt "~ a dx

1 +  w 
ay        371       JyT   a 4- ^t (9) 

If the deviation of the trajectory from the vertical is small, 
-dx/dy is the deviation in the fixed referenoe frame and -dx'/dy' in 

the moving frans. Fron (Q) 
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- «■ " 9 «"/S - w/» + vrtn-'-v,-'' .I'^P« 

If the d«vi*tlon from the vortical on the fixuc ccofdir.&l« irame is 
designated A, 

fl 3 - (TTL . = V» + »maage ^ucf - .■'/(a*:t). (10) 
-1   t^tv 

3y Tirtue of equations  (7) and (9) the deviatiün Trom the rartloal 
is 

1  - CO» 
1^2 il-f x0[cos  (|x;)-(3(xb) - S(x0)) 

- «in (|'^)-(C(xb) - C{XQ))\ 

P/{m/%.) depends upon the same two quantities asAd^/Cw/ay.    Accordingly 
In Fig,  u are plotted values of Aa/w vs.  ▼^/TbL for various values of P/L. 

Although the msthods of derivation are quite different from these 
previously used by Blitter, the results, are oonsistent with his. 

Cn the olassioal wind theory 

a (1 . --). 

By comparing Aa/w from the chart with (1 - 2_) one evaluates the adequacy 

or inadequacy of tho classical assumption for a given rocket-launcher 
combination.  From Pigs. 3 *o.d k. one cam also prspare plots of 0/w for 
various cembinftiens of a, b, and L to investigate whet types of launcher- 
rocket characteristics uill minimise wind effects. This may be of importance 
in the design of rookets. 

More general applications 

The treatment of the motion of the rooket has been based on the assump- 
tion that tt e rocket is fired vertically or nearly vertict-lly, Howsver, 
this limitation on the angle of projection may easily be rewovedc  ?hat- 
ever the angle of projection, the results may be applied without change to 
the angular effects in the slant plane produced by a crcsswind. One 
obtains the chtcge in azimuth by multiplying the change of angle in the 
slant piano by the secant of the angle of projection. To obtain the 
angulsr changes in the plane of fire one substitutes for the wind w its 
component normal to the trajectory in the plene of fire. 

-'- ■■' ''•■'jJk.L\:^-' ■'' 
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Va.riabl9 i»lnd$ 

Sc ff th» xlnd hag b««c oentid«r«<J te h» unlffira,  craatsiat la 
cirsctior,  and indeper.dept of altitud«,     kafMlly,  of aüurt»,   this  aasucp- 
tier ioe» not hole.    Hcw«ver,  th« windage ,jurp is pjreat ^uou^.n to ba of 
inpertacce  in cor.p'rison to w/a only in tha oasa  of hi^h acceleration, 
•♦g. greater then g, w^ich usually laats only a short time anc for * 
relatiTely short trajectory.    Thus the aasumption of oonstajit wind may 
be valid for short burning rockets and for the period in *hlch the long- 
burning rockets are boosted.    After the booster action stopa,  the aasump- 
tlon of the claaaloal theory that the rocket turns inmadiately nose on 
into the wind should be sufficiently good.    Under such conditions it will 
be feasible to consider the effects of a wind -which ■varies vith altitude. 
Such a discussion will be found in a forthcoming report on wind effseta 
and weighting factors for rockets fired nearly vertically. 

P. H. Rent 

j. 

A.  S, Galbraith 

8 
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»ble for PA and ▼b^^ 

flapp this table the paraneter ?/L and tlia absciasa 
TfeX/bL needad to ua« the curreg of Ti^jrea 3 and 4 car. 
be read« giwx 

i 

af the initial,velocity of the rocket (that is» 
the velocity with which it leaves the launcher) 
in tt»/a%C; 

. b, the acceleration» in ft./sec» , 

t^, the tine of burning» in seconds, 

n/B, in ft« 

In each block of the table P/L ia the sar» for a 
column» and the abadLsaa xb = rbfy/mT appears in the 
column opposite tu.   Bor exaapla, if a ■ ^00» b a 100, 
tb ■ 0.18» n/3 s 2.5x10^, the table gives ?/h « 0.504, 

-9- 



i- -v 
»b s Tb/ >i5r 1 

a s 26 (ft.'iee. ) 10* n/3 s 0 .25 (ft -<4 

P/L 0.0C2 0.0C1 c.ooo 0.000 0.300 o.:3o o.ooc 0.000 :. .oo :.:oo 

VN 100 250 SCO 10C0 1500 2.'.00 2500 3000 3 500 4000 
Ö.Ö5 Ö.ÖB5 d.S-o7 C.'ÜÖS 0.007 C.U7i c.:73 (3.5:5 i.w^O v*m "". OT 

.10 .039 .039 .095 .112 .128 .142 .155 .157 .173 .150 

.15 .113 .HI .126 .156 .132 .~.)5 .225 .2« . 3 32 .279 

.16' .116 .116 .132 .135 .US .JIB .24D .260 .379 .237 

.17 .118 .120 .139 .174 .^04 .:3o .254 .276 .296 .314 

.18 .121 .125 .145 .133* .213 .243 .288 .291 .J12 .332 
1 .19 .124 .129 .151 .192 .226 .255 .282 .308 .329 .850 

.20 .127 .134 .15» .201 .237 .258 .296 .S22 .346 .368 

a ■ 25 (ft./tao. ) 10* n/B « 0 .50 (ft .-2) 

PA 0.003 0.001 0.001 0.000 0.000 0.000 0.000 0.000 0.000 0.000 

^ 
100 260 500 1000 1500 2000 2500 3000 3500 4000 

Ö.Ö8 Ö.1ÖÖ Ö.W9 Ö.Ö78 Ö.ÖSÖ Ö.ÖB7 0.Ö94 Ö.1ÖI Ö.1Ö7 Ö.113 "0.119 
.10 .117 .106 .115 .133 .152 .169 .185 .1*9 .213 .225 
.16 .134 .133 .ISO .186 .217 .244 .268 .291 .312 .331 
.16 .138 .188 .156 .196 .230 .259 .285 .309 .332 .355 
.17 .141 .143 .165 .206 .243 .274 .302 .323 .352 .374  ■ 
.18 .144 .149 .178 .217 .256 .239 .319 .346 .371 .395 
.19 .148 .154 .180 .228 .269 .304 .335 .364 .391 .416 
.20 .151 .159 .188 .239 .282 .319 352 .383 .411 .438 

a ■ 26 (ft./s«o. ) 10* n/B s 0 .75 (ft ■-2) 

PA 0.004 0.002 0.001 0.000 0.000 0.000 0.000 0.000 0.000 0.000 

^N 100 250 500 1000 1500 2000 2500 3000 5500 4000 
Ö.ÖB 0.111 ö.öse Ö.Ö58 0.088 Ö.Ö56 Ö.1M Ö.111 Ö.118 ö.\äS Ö.1S2 
.10 .130 .117 .125 .147 .168 .187 .204 .220 .235 .250 
?18 .149 .146 .166 .205 .240 .270 .297 .322 .245 .367 
.16 .162 .152 .174 .217 .254 .286 .316 .342 .367 .590 
.17 .156 .158 .133 .229 .268 .303 .334 .363 .383 .414 
.18 .160 .164 .191 .241 .283 .320 .358 .383 .411 .437 
.19 .163 .170 .199 .252 .297 .336 .371 .403 .433 .481 
•20 .167 .176 .208 .264 .312 .353 .390 .424 .455 .484 

a s 25 (ft./tao. ) 10* a/B ■ 1.00 (ft -2) 
PA 0.006 0.002 0.001 0.000 0.000 0.000 0.000 0.000 0.000 0.000 

^ 100 250 500 1000 1500 2000 2500 3000 3500 4000 

0.05 0.120 0.094 0.089 0.095 0.103 0.112 0.120 0.127 0.135 0.142 
.10 .140 .126 .154 ass .180 .201 .220 .237 .253 .26» 
.15 .160 .158 .178 .221 .257 .290 .319 .346 .371 .394 
.16 .164 .164 .187 .233 .275 .308 .339 .368 .394 .419 
.17 .168 ,170 .196 .246 .289 .326 .359 .390 .418 .445 
.18 .172 .177 .205 .259 .504 .343 .379 .412 .442 .470 
.19 .176 .183 .214 .271 .519 .361 .399 .433 .465 .495 
.20 .180 .189 .223 .284 .335 .379 .419 .455 .489 .520 

-10- 
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X^Sf^/^C 1 
a a 25 (ft./woQ ,-,4 0^ s 1.25 (ft.*2^ 

P/L 0. -CS 0.^.02 C.COl 0..C1 O.w'OC o..roo :,GOO 0.000 c.coo ..COO 

ICO 250 BOO 1000 1500 20G0 2500 3000 3.^0 4000        | 
0.05 Ö.12? a.iö'o Ö.Ö94 C.U3 ü.lüä ■.us 0.127 "C.iSS 0.142 -.150        I 

.10 .148 .135 .141 .167 .131 .:i2 .2:2 .250 .25* .284 

.15 .169 .186 .138 .234 .272 .«8 ,w37 ,365 , 2 51 .417        i 

.16 .173 •   .175 .198 .247 .219 .:25 . ;5^ .339 .417 .444        I 

.17 .177 .180 .208 .250 .306 .J)44 .mo .412 .442 .470 

.18 .181 .187 .217 .273 .321 .363 .401 .435 .467 .497        ! 

.19 .195 .195 .226 .256 .338 .332 .422 .458 .492 .524        1 

.20 .190 .200 .236 .300 .354 .401 .443 .481'- .517 .550        1 

■ a 9 25 (ft./ieo. ) 10* n/B « 1 .50 (ft .-2) 
PA 0.006 0.002 0.001 0.001 Ö.000 0.000 0.000 0.000 0.000 0.000        | 

\b 
100 250 500 1000 1500 2000 2500 3000 3500 4000 

0.06 Ö.1S2 0.10B o.cge 0.105 0.1Z4 Ö.125 0.1^2 0.141 0.U9 0.157 
.10 .155 .140 .148 .176 .200 .222 .243 .262 .280 .297 
.IB .177 .175 .197 .244 .285 .321 .353 .383 .410 .436 
.16 .181 .181 .207 .258 .302 .341 .375 .407 .437 .464 
.17 .185 .188 .217 .272 .319 .360 .397 .431 .463 .492         1 
.18 •190 .195 .227 .286 .336 .330 .419 .455 .489 .520 
.19 .194 .202 .237 .300 .363 .400 .441 .479 .515 .548 
.20 .199 .209 .247 .314 .370 .420 .464 .504 .541 .576 

a s 25 (ft,/i«c. ) 10* n/B s 1.76 (ft 
•■2) 

PA. 0.006 0.002 0.001 0.001 0.000 0.000 0.000 0.000 0.000 0.000 

^ 100 250 600 1000 1500 2000 2500 3000 3500 4000 
Ö.ÖI ö.isa Ö.1Ö9 Ö.1Ö5 0.108 0.119 Ö.128 Ö.1S7 0.143 0.1S5 o.ies 

.10 .161 .145 .154 .181 .207 .231 .252 .272 .291 .308 

.16 .184 .181 .205 .254 .296 .333 .367 .398 .427 .453 

.16 .188 .189 .215 .268 .314 .354 .390 .423 .454 .482 

.17 .195 .196 .226 .283 .332 .574 .413 .448 .481 .511 

.18 .197 .205 .236 .297 .350 .395 .436 .473 .508 .541 

.19 .202 .210 .246 .312 .368 ;416 .469 .498 .535 .570 

.20 .206 .218 .267 .326 .385 .436 .482 .524 .562 .599 

• ■ 25 (ft./see. )    • 10* a/B S 2 .00 (ft •-2) 
PA 0.007 0.005 0.001 0.001 0.000 0.000 0.000 0.000 0.000 0.000 

^ 100 250 600 1000 1600 2000 2500 
0.143 

3000 
0.152 

3500 
0.160 

4000 
0.168 0.05 0.142 0.112 0.106 0.115 0.122 0.133 

.10 .166 .150 .159 .188 .214 .239 .261 .282 .301 .319 

.16 .190 .188 .212 .265 .306 .345 .379 .411 .441 .469 

.16 .194 .196 .223 .278 .525 .366 .403 , .437 .469 .499 

.17 .199 .205 .234 .295 .343 .387 .427 .468 .497 .529 

.18 .204 .210 .244 .308 .361 .406 .451 .489 .525 .559 

.19 .209 .218 .255 .323 .380 .430 .475 .515 .553 .589 

.20 .213 .225 .265 .338 .398 .451 .498, .541 .581 .619 

-11- 
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:. f 

a «.2S (ft./Mc.) IQ4 Q/3 % 2.25 (ft.'2)  

PA 0.007 0.003 o.:oi 0.0C1 U.v, 00 :..-oo 0.003 0,000 0.000 C.JOO 

\b 100 
Ö.U7 

250 500 1000 1500 2)00 2S0C 30C0 5500 4000 
irsr c.iie 5.109 0.118" O.lSfi 0.137 C.147 w « i oc ;.i65 0.174 

.10 .171 .135 .164 .193 .221 .-246 .269 .290 .310 .329 

.15 .135 .193 .219 .270 .215 .155 .331 .424 .454 .483 

.18 .200 .201 .229 .286 .334 .377 .415 .450 .433 .514 

.17 .206 .209 .240 .301 .353 ,i$9 .440 .477 .512 .545 

.18 .210 .216 .251 .317 .372 .421 .464 .504 .541 .576 

.19 .215 .224 .262 .332 .391 .443 .439 .531 ,570 .606 

.20 .220 .232 .273 .348 .410 .464 .513 .553 ,599 .337 

ft s 25 (ft./MO.) 10* n/B ■ 2.50 (ft."8) 

P/L 0.008 0.003 0.002 0.001 0.001 0.000 0.000 O.OCO 0.000 0.000 

^ 
100 260 500 1000 1500 2000 2500 3000 3500 4000 

ö.öB 0.160 0.119 0.112 0.119 0.130 0.140 0.1S0 O.läO 0.189 ■5.175 
.10 .176 .159 .168 .198 .227 .263 .276 ,298 .318 .337 
.16 .201 .198 .224 .277 .324 .365 .401 .438 .466 .496 
.16 .206 .206 .236 .293 .343 .387 .426 .463 .496 .528 
.17 .21) .214 .247 .309 .362 .409 .451 .490 .626 .559 
.18 .216 .222 .258 .328 .382 .432 .477 .517 .555 ,i:i 
.19 .221 .280 .269 .341 .402 .455 .502 .646 .585 .,628 
.20 .226 .238 .280 .357 .421 .477 .527 .572 .615 .oF4 

• s 28 (ft./MC.) 10* n/B s 2.76 (ft."2) 

vP^ 
0.008 0.003 0.002 0.001 0.001 0.000 0.000 0.000 0.000 0.000 

^ 
100 250 500 1000 1500 2000 2500 3000 3500 4000 

0.06 0.154 0.121 0.11S 0.122 0.132 Ö.U3 0.154 0.154 0.174 0.133 
.10 .180 .162 .172 .203 .232 .258 .283 .305 .326 .345 
.18 .206 .203 .229 .284 .332 .373 .411 .446 ' .478 .607 
.16 .211 .211 .241 .301 .352 .396 .437 .474 .508 .540 
.17 .216 .219 .253 .317 .371 .419. .462 .502 .538 .873 
.18 .221 .227 .264 .333 .891 .442 .488 .530 .568 .605 
.19 .226 .236 .276 .850 .411 .465 .614 .558 .599 .638 
.20 .231 .244 .287 .366 ,431 .488 .539 .586 ,630 .670 

a ■ 28 (ft./MC.) 10* n/B : 3.00 (ft.*2) 

.?4: 0.008 0.003 0.002 0.001 0.001 0.000 0.000 0.000 0.000 0.000 

k 100 250 500 1000 1600 2000 2500 3000 3500 4000 
Ö.Ö« 0.160 0.124 0.11? "0.125 0.135 O.Uä 0.157 O.läö 0.178 0.18» 

.10 .184 .166 .176 .208 .237 .264 .289 .312 .333 .353 
kl5 .210 .208 .236 .291 .339 ,382 .420 .456 .486 •519 
.16 .215 .216 .247 .307 .359 .405 .446 .484 .519 .552 
.17 .221 .224 .259 .324 .360 .429 .473 .513 ,560 .586 
.18 .226 .232 .270 .340 .400 .452 .499 .542 ,581 .618 
.19 .251 .241 .282 .357 .420 .475 .526 .670 .612 .652 
,20 .236 .249 .294 .374 .441 .499 .551 .599 .643 .685 

-\2- 



■ Vi 

1:%
H'"'
i'y-^ ‘

■

r-:'V

•: •■

.y^ '■

■*-X'•I ■"

>

»

*b

a « fi* (r*.. / 3«c.)

V, / R
ic'a* =* ".‘f

?/t 0,"r .1 n,::i 'r ■ rr

1C: 5C0 I’.*:;: ;rr, 1 •.*-•

r.05 C.15J 4 c.:. o.:.-7 c.: -.1
.10 12 :

• AW
• • • - .126 .1:4 • 1..U .1; • ♦

.15 .123 .152 .rr •» -r 
• • • ■ .•^21 • -•

A «
•• '4 * >

.16 .1 1 ' •' 7 .1'4 .ir*^ .**3 • -* >- •#- ^ ;• ' *

.17

.18
1 .'T-• • •

.i':'2 .r.9
.170
.1-^

.3.“j

.205 .233
• •• • 
.259

• ■

• ii.«
• •

.19 .195
.ICT

.174

.170
.183 .214 * A .r:'}c ■a" : • ••

.335
• jmI

> « «P fft. / gaeA lC^n/1 X O.^C (ft.
pA n.mA p.rif.fe O.'^l O.OCl Q.C'^l 0,001 P.CCl '^crp O.’JOC c."c:

ICO 1000 1500 2000 25CC 3C‘'0 350C

0,05
.10
.15

‘.16
.17
.18
.19

^.124 0.133 
.201 .159

0.106 
.150 .159

.218

.221

.225

.228

.231

.195

.191

.197

.202

.207

.188

.195

.203

.210

.213

.212

.222

.233

.?U

.255

0.108 
.173 
.238 
.251 

' .264 
.277 
.290

u;ii3 C.1..3 
.168 .202

0,123 0.12b
.215 .227

.263

.279

.293

.308

.323

.285

.302

.319

.335

.352

.306

.32*

.343

.361

.320

.398

.326

.346

.366

.3%

.4C6

40«:o
C.13J

.239

.345

.366

.3C7

.408

.430

.451
•^37

a ■ 50 ff*. / mme.) 10^h/B X 0.7* (ft

pA 0.017 C.007 0.003 C.002 O.CCl O.CCl C.OCl C.OOl c.coc r.-oc

K 100 250 500 1000 15CC 2CC0 25CC 3COO 35CO 40C0

0.05 0.2C4 0.147 C.124 0.117 C.120 0.125 C.13C C.135 C.ui C.U6
.10 .223 .176 .166 .176 .192 .208 .223 .237 .251 •264
.15 .241 .205 .208 .235 .264 .291 .316 .339 .361 .382
.16 .245 .211 .216 .247 .278 .307 .334 .359 .383 .405
.17 .249 .217 .224 .258 .292 .324 .353 .380 .405 .429

■.18 .252 .223 .232 .270 .307 .340 .371 .4CC .427 .452
A9
20

.256
2^.

.229
—.2^

.241
.249

.282 .321
.335

.357

.373
.390
.408

.420n\ .449
.471

.475

.49«

> ■ 50 (ft../—c.) lO^n/9
-2.

pyi. 0.020 0.0C8 q^pC4 0.002 O.PCl C.OOl C.CCl
1.00 (ft. *) 
O.OCl 0.001 c.cco

100 250 500 1000 1500 2000 250C 30CC

0.05 0.219 0.157 0.133 0.126 -C.129 0.134 c.uc C.U6
.10 .239 .189 .178 .189 .?C6 .223 .239 .255
.15 .259 .221 .223 .252 .283 .312 .339 .364
.16 .263 .227 .232 .265 .299 .330 .359 .386
.17 .267 .233 .278 .3U .?48 .379 .408
.18 .271 .240 -.250 .290 .330 .366 .399 .430
.19 .275 .246 .259 .•303 .345 .384 .419 .452
.20 .279 -252 .268 .315 .360 .401 .438 .473

3500 4CC0

0.152
.270
.388
.411
.435
.459
.482
-5C6^

0.152
.284
.410
.435
.460

'.486
.511
.506

' V







a z 100 (ft./sec.) 10^ n/^ = ©^(ft.-2) 

PA      0.040   0,316   C.DOS   O.C^   2.003 C»CC2 0.001 

.10 

.15 

.16 

.17 
OS 
a9 
JZO 

100 
d.296 

.310 

.324 

.327 

.330 

.333 

.336 

.339 

250 500    1000    1500    2000 

.133   0.L27   0.126 

3500 35:0 

r rnrt 

.::3 

.;i5 

.;:i 

.365 

"XO 

.312 

.330 

.,'•40 

.366 

.324 

.401 

JL6 
.17 
.18 
.19 
.20 

U5 
.16 
a? 
.Ifl 
•39 
.20 

0.201 
.223 
.245 
.250 
.254 
.259 
.263 
.268 

0.157 
..109 
..221 
.227 
.233 
.240 
.246 
.252 

.176 

.223 

.232 

.241 

.250 

.259 

.268 

.1S2 

.237 
•243 
.259 
.269 
.2CQ 
.201 

.lig 

.2.-2 
•-c5 
^278 
.290 
.302 
.315 

5?7 «. ( 

.2?6 

.310 

.324 

.339 

137129 

.299 

\%5 
'30 

.361     «331 

a • IX (ft./sec.)                           104 iv^S = 0.50 (ft.-2) 

JA 0.056   0.022   0.011   0.006   0.004   0.003   0.002   0.002   0.002   0.X1 

^ 
100      250       500     1000     1500     2000     2500     3000     3500     4000 

0.Q5 0.352 9.238 0.187 0.159 0.152 0.150 0.151 0.153 0.156 0.059 
•10 .369 .265 ^225 .212 .217 .«5 .235 .245 .255 .265 
.15 .386 .292 .263 .265 .282 .300 .319 .337 .354 .371 
.16 .389 .297 .270 •276 •294 .315 .335 .355 .374 .393 
.17 .3» .3Cß .277 •286 •307 .330 •352, .374 .394 .414 
AB .396 .308 . .285 .297 •320 .345 .369 .392 -04 .435 
.19 .399 .313 .293 .308 .333 .360 .386 .410 .434 .456 
.20 403 #3DL8 .300 •318 .346 .375 .403 .429 .454 .477 

as 100 (ft./sec.) icfi v/BZ 0.75 (ft."2) 
PA    0.069 0.028   O.OU   0.007 0.005 0.003   0.003 0.002   0.002 0.002 

VX. 100 250     500    1000 1500 2000     2500 3000   3500 4000 
0.05    Ü.3U9 0.364  ÖJ2Ö7  ClTb 0.168 Ö.lb6   0.167 0.iJb9   0.17^ a.i76 

.408 
•427 
•431 
.434 
.438 
.442 
•446 

.294 

.323 

.329 

.335 

.340 

.346 

.352 

.249 

.291 

.299 

.307 

.315 

.324 

.332 

.235 

.294 

.305 
•317 
•329 
•340 
.352 

.240 

.312 

.326 

.340 

.355 

.369 

.383 

•249 
.332 
.349 
.365 
.382 
.398 
•435 

.260 

.353 
•371 
.390 
.408 
«427 
.445 

.271 
'.373 
.393 
.413 
.434 
.454 
•474 

.222 

.392 

.404 

.436 

.458 

.430 

.502 

•10      439 
•459 
•463 
467 
•471 
•475 
•479 

•33.5     .268 
.347     .312 
r353 
^60 
.366 
•37B 

021 

.252 

.315 

.328 
•330 .3a 
•339 .353 
•348 ^366 
'357 •STS 

.258 
•335 
•350 
•366 
.381 
•397 
412 

,268 
•357 
•375 
.393 
410 
428 
U46. 

.279 

.319 
.399 
419 
439 
459 

•291 
401 
422 
444 
466 
•488 
•510 

•303 
•421 
.445 
469 
492 
•516 

J&3L 

.294 

.431 
434 
458 
481 
.505 
.523 

a s 100 (ft./wc.) 104 3^ s 1.00 (ft."2) - 

f/l      0.080 0.032   0.016   0*008 0.005 0.004   0.003   0.003   0.002 0.002 

^  - 
250     500    1000 1500 2000     2500     3000     3500 4000 

QJ283   Ö.223   0.19 0.173 ' 0.180   0.1SK   Ü.JÜ5 Ü.IJ^ 
.315 
442 
467 
.492 
.517 
«542 

.^62 
-16- 
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\ 

n 
1 

^ at rt/fiC 1 
a = 100 (ft./aac. ) 10^ rv^ r 1.25 (ft.-2) 

t'„ 0.090 0.036 0.013 o.^JC- o..;c6 0,004 0.004 o.:o3 0.003 "..-02 

£> 100 250 500 10C0 3500 2300 2500 3000 3500 4000 

Ö.35 0M3 o.ioo 6^6 2.20O 0.190 C,139 0.190 0.193 0.1'-Ö 0.200 
.10 .464 .334 .2S3 ^67 .2-2 .233 .295 .30G .321 .rj4 
.35 .485 .367 .330 .333 .354 .377 .401 .4^6 .467 
.16 .439 .373 .340 « . n .371 .■;:6 022 / »T .471 ^94 
.17 .494 .380 .349 .3ÖJ .387 015 .443 .4~0 .4-6 .PfcO 
OS .498 • .387 .358 .373 O03 .434 .^64 093 .521 .547 
.19 .5« .394 .368 .387 O20 053 .485 .3-16 .546 .574 
.20 .506 .400 .377 ooo 036 071 .5C6 .539 .570 .600 

A 3 IX fft./seo. ) 104 iV^ = 1.50 (ft."2) 
PA 0.097 0.039 0.019 0.010 0.006 0.005 0.004 0.003 0.003 0.002 

ÄtwN 
100 250 500 1000 1500 2000 2500 3000 3500 4000 

ÖTÖ5 Ö'Ä Ü.3U 0^7 IWW (UW 0.197 Ö.K9 ö.2oy Ö.ÜU5 Q»U'J} 
.10 086 .3« .296 ^279 .285 .296 .309 .322 .336 .349 
•15 .508 •384 •345 .349 .371 .395 019 043 066 089 
•16 .512. .3?1 .355 .363 .388 035 .4a .468 093 .517 

♦il7 .517 •398 .365 .377 OQ5 034 .464 .492 .519 .544 
.18 .521 .405 •375 •391 022 054 .486 .516 .545 .572 
a9 .525 •432 .305 OQ5 039 074 .508 .540 .571 .600 
•20 .529 .419 •395 .419 056 .494 .530 .564 .597 .628 

a ■ 100 (ft./sec. ,    10^ n/BZ ' 1.75 fft.-^) 
P/l 0.105 0.042 0.021 0.011 0.007 0.005 0.004 0.004 0.0Q3 0.003 

^ 
100 250. 500 1000 3500 2000 2500 3000 3500 4000 

Ö.Ü5 TUST "ossr oa^r' öja^ 0.2Ö7 TOZT "OST ■^ET ■CTT "OlS 
.10 .505 .363 .308 •290 ^296 .308 .321 .335 .349 .363 
.35 .528 .399 .359 •363 .385 OIO .436 061 085 .508 
.16 .532 O06 .369 •377 003 .433. 059 .486 .512 .537 
.17 .537 Oi4 .380 •392 021 05t 082 .511 .539 .566 
•IB .5a 021 .390 •406 038 .472 .505 .536 .566 .595 
•19 .546 •428 ooo •421 .456 092 .528 .561 .593 .624 
•20 .5J1 035 ' oio .435 074 .51? .551 .586 ,620 .653 

a s 100rt./sao.) 104 n/BZZMTitt -2> 

PA 0.212 0.045 0,022 o.ou 0.007 0.006 0.005 0.004 0.003 0.003 
V  B 

100 750 500 1000 • 1500 1000 2500 3000 3500 4000 

0498 ü,337 Ö.265 Ö.2U 0.35 o,a7 Ö.2Ü1 0.215 
.10 .522 ..375 .318 .300 .306 .318 .332 .347 .361 .375 
05 .546 013 .371 .375 .398 024 .451 076 .501 ^525 
•16 .550 O20 •382 .390 Ol6 046 074 .502 .52P .555 
•17 .555 028 •393 O05 035 067 .498 .528 .557 .585 
•IB .560 035 OQ3 O20 053 088 .522 .554 .585 .615 
J9 .560 :443 OU 035 09 .509 .546 .580 .613 .645 
•20 •?6?. .450 024 O50 .490 .530 .569 .606 .6a .675 

r47- 
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a a 100 (ft./sec.) 10^ n/B I 2.25 (ft.-2) 

y-. 0.U9 o.oa 0.012 0.003 o.:o6 ü.005 0.CO4 o.oo: :.-03 

^ 
100 250 5 CO 1000 1;00 2000 2500 >000 350'- 4':'X 

3.05 8:513 0.5^7 S'JST? 3.232' 5 .?5ö 0.219 G.220 ■5.223 O^iV " S.,^ 
.10       .538     .3^     .323     .309      .Jlj      .;;20     .3Ä2     .357     .?72     .;56 
.15 .562 J25 .333 .386 .^LO .^"7 •464 .491 .516 .ja 
.16 .567 .433 .393 .402 ■ .429 .517 .545 .;72 
.17 .572 .4W .404 .417 .4C1 .:i3 •544 .■74 .--3 
.18 .577 ^48 -05 .433 .4c7 .503 .537 .571 .603 »634 
•19 . .581 .A56 .426 .448 .<«o6 .524 .562 .598 .632 .664 
^0 .586 ^464 .437 .464 .,-5Q? .546 .586 .624 •661 .695 

 > s loo (ftt./aac.) 10^ xy^S = 2.50 (ft."5)  
f/L      0.126   0.Q50   0.025   0.013   0.008   0.006   0.005^  0.004   0.004   0.003 

t^sT     100      250      500     1000     1500     2000     2500     3000     3500    4000 
Cflg^ 0.^7  0.357  OJgSO  6.235   (USy 6^24  6J^   OJ»   fl.233  fl.238 

•10 .552 .397 .337 .318 .324 .337 .351 .367 .382 .397 
.15 .577 .436 .393 .397 •421 .449 .477 .504 .530 .555 
.16 .582 JM .404 .412 .440 •47L .502 .531 .560 .587 
.17 .587 .452 .415 .428 .460 • .494 .527 .559 .509 .619 
.13 •592 •460 «426 .444 .479 .516 .552 .586 .619 .650 
.19 .597 •466 .437 .460 .499 .539 .577 .614 .649 .682 
•20 .602 .476 .448 .476 .518 .561 .602 .641 .678 .714 

a s 100 fft./9ec.) 10^ n/5 = 2.75 (ft."2) 
?fU      0.132 0.053   0.026   0.C13 0.009 0.007   0.005   0.004   0.004 0.003 

t*<     100 250      500    1000 1500 2000     2500     3000     3500 4000 
fllöj ^ Ö.5» 0.365   U.^7  öJiU 0^3^ 0.23(3 0.231 iu:& O.J#9 0044 

«10 .565 .406 .345 .325 .332 •345 .360 .375 .391 .406 

•^ .591 •447 -402 .406 •431 .460 .488 .516 .543 .569 
.16 .596 .455 .414 .422 .451 .482 .5U .544 .573 .601 
.17 •601 -463 .425 .439 .471 .505 .539 .572 .604 .634 
.18 .606 .471 .437 •455 .491 •528 .560 .600 .634 .666 
•19 •611 .479 .448 .471 .521 .551 .591 .628 .664 .698 
•20 •616 .487 .459 .487 '.531 .574 .617 .657 .d?5 .731 

a «100 fft./sec.) 10^ a/fe = 3.00 fft."3) 

V1. 0.138   0.055   0.028   0.014 0.009 0,007   0.005   0.005   0.004 0.003 

^ 
,100      250      500     1000 1500 2000     2500     3000     3500 4000 

oT^T 0,235  ÖJ23&  0,239   5^244 fl .245 
•10 .578 .425 .352 .332 .339 .352 .363 .383 .3*5 .415. 
•15 #604 .457 .411 .415 .441 .470 .499 .527 .555 .581 
.16 .609 -465 -423 .432 U6l .493 .525 .556 .536 .614 
a? .624 «473 434 448 431 ,51? .551 .585 .617 .648 
.18 .620 «481 446 .465 .501 .540 .577 .613 .648 .631 
•19 ,625 490 .458 431 .522 .564 .604 .642 .679 .714 
•20 .630 498 470 498 .542 ,587 .630 .671 .710 .747 

-18- 



■^ 3% = ▼b/v^"" "S 

a r 150 fft./sM. } ioi J:£ = 0.25 (ft.^2) 
?A 0.097 Q.036 W.s.*.Ü O.CO? S.?06 c.ca 0.CC4 0.C03 :.0C3 0,002 

K 100 250 500 1X0 1500 20GG 2iC0 3CC0 350: 4000 

Ö.fl5 D.Ä37 5.296 C-221 Ö.WB fi.loi J«tf.>C> 0.1:5 0.135 0.135 '0.156 
.10 •«51 .312 .252 .223 .219 .2;!! .226 .232 .2yi .245 
.15 ^65 .335 .:/4 .268 ^73 .2:4 .;^ 

,..-,.-, 
»^•^- ."35 

.16 .väS .33? .250 .277 .2J4 .2-6 ■51 > .:24 .333 ..52 

.17 .471 .343 M.Q6 —tuy .^5 .309 •5' 1 .335 .370 

.18 .474 .343 .303 .2c>4 .306 .322 .329 .356 .372 .333 

.19 •477 •352 .309 .303 .317 .334 .353 .371 .3:9 .>w06 

.20 .430 .357 .315 .312 .328 .347 .367 .306- .405 »■.»4 

e: 150 (ft./see. ) 104 n/3 = 0,50 (ft.-2) 

PA 0.127 0.051' 0.025 0.013 0.008 0.006 0.005 0,004 0.004 ö.:03 

^ 
100 250 500 1000 1500 2000 2500' 3000 3500 4000 

Ö.C5 o.^iW 6.ji5 6J262 0.212 Ö.19* 0.1ÜS 0.154 0.1S4 ö.l$ Ö.136 
ao .537 .371 .300 J265 ^260 .263 .268 .276 •234 .292 
a5 .554 .398 .338 .318 .325 .338 .352 .367 .323 .393 
•16 .557 .403 .345 .329 .330 .353 .369 .386 .403 419 
J.7 „.560 .408 .353 .339 .351 .368 .3C6 404 .422 .440 
.13 .564 .414 .360 .350 .364 .383 403 .423 .442 .461 
.19 •567 .419 .368 .3a .377 .398 .419 .441 462 .483 
^20   • .570 .424 .375 .371 .390 .413 436 459 432 .504 

a z 350 (ft./sec. ) 104 n/3 = 0.75 (ft.-2) 

?/L. 0.155 0.062 0.031 0.016 0.010 0.X8 0.006 0.005 0.004 0.004      ' 

^N 100 250 500 1000 1500 2000 2500 3000 3500 4000 

0.05 Q.fB 0.382 Ö.29Ö Ö.235 6.216 öJSöß" Ö.2Ö4 Ö.2Ö5 Ö.2äi 5.20^ 
.10 •594 •411 •332 ^94 ^288 .291 .297 .305 .314 .323 
.15 .613 .440 •374 .352 .359 .374 .390 407 424 .440 
.16 .616 «446 •382 •364 .374 .390 406 .427 446 .464 
.17 .620 •452 .390 .376 ♦388 407 427 .447 .467 4£7 
.18 .624 •458 .398 .387 .403 .424 .446 .468 409 .510 
.19 .627 .464 .407 •399 417 .440 .464 .428 .511 .534 
.20 .631 •470 .415 .411 431 457 .483 .508 .533 .553 

a • 150 (ft./sec. ) 104 n/fe = 1.00 (ft"."2) 
PA. 0.179 0.072 0.036 0.018 0.012 0.009 0.007 0.006 0.005 0.004 

^ 
100 250 500 1000 1500 2000 2500 3000 3500 4000 

Ö.05 0.618 Ö41Ö ö.jli 0.252 6.3*2 0.2^3 Ö.219 0.219 0.219 Ö.221 
J.0 .638 .442 .357 .315 .309 .312 .319 .328 .337 .347 
.15 .658 .473 .401 .378 .386 4CQ. 419 .437 455 .473 
.16 .662 .479 .410 .391 .402 .419 439 459 479 498 
J.7 •666 -406 .419 -404 .417 437 .459 4a .503 .524 
JL8 •670 ^492 .428 .416 .433 .455 .4^ .503 .526 .549 
^9 •674 .498 .437 .429 448 473 499 .525 .550 :574 
•20 .678 -v505 .446 442 464 491 <519 .546 .573 '.599 

•49- 



I 

 a 5 150 (rty^ec.) IQ4 n/r S 1.25 (ft.*2)  
?A       0.200    0.0C0   0.J40   0.020   ^0013    0.010   0.006    0.007   0.006    0.:C3 

^v        100       250      500     1000     15X     20CC     2500     3000     3500     40X 
0.05s a.6&   5.^  C.33a  0.266   CTg   !.?;ö   3.235   Ü.331   5J32  OTZ^ 

.10 .675 .467 .377 .333 .327 .33C .337 .347 .357 .::? 

.15 .696 .500 .424 .400 .4CS .»*•-.'. .443 .462 *431 

.16 .700 .5:7 .434 .414 ^5 .^43 .464 .4C5 .506 .527 

.17 .704 .514 .443 .427 .441 .4^ .W5 .5-3 .."31 .554 

.18 .709 •520 .453 .440 .457 •4*1 .506 .531 •553 .3C0 

.19 .713 .527 .462 •454 .474 .500 .527 •554 .5:1 .607 

.20 .717 .534 .472 .467 .490 .519 .549 .57S .606 .634 

ä * ;150 (fWsee.)  104 r^/S g 1.50 (ft.*2)  

- HL ] o*219 o*088 o*0^ o*Q22 o*015 o'ai1 o*009 o'007 o*co6 o*oQ5 

t^J      100      250      500    1000    1500     2000     2500     3000     3500     40^ 
mST O^&t TOr 0.3!« 0.279 TOTS ' Tssrr TOjr 1T.27V "CTT $M 

•10 .706 ^89 .395 .349 .342 .346 .353 •363 .373 .384 
.15 .728 .524 .444 .419 .427 .444 ^64 .434 .504 .524 
.16 .733 .531 .454 .433 •445 •464 ^6 .508 .530 .551 
JL7 .737 .538 .464 .447 •462 •4S4 .506 .532 .556 .575 
•18 •742 .545 .474 •461 .479 .503 .530 .556 .5J2 .607 
.19 •746 •552 .484 .475 .496 .523 .552 .560 .608 .635 
^20 •750 .553' «494 •429 .513 •543 .574 •604 .634 •663 

a Z 150 {ft./sec. ) 

« 

10^ n/fe S 1.75 (ft."2) 

5? * 0.237 0.095 0^047 0,024 0.016 0.012 O.OdO 0.008 0.007 0.006 

£ I 100 250 500 1000 15X 2000 2500 3000 3500 4000 
0.09 o-^ET 0.472 0-359 0^290 0.266 0.256 0.252 0.251 0.252 0.254 
00 .734 .508 .411 -363 .355 *359 .367 .377 .338 '.399 
.15 •757 .544 .462 .435 •^44 .462 .432 •503 .524 .544 
•16 •762 .551 .472 •450 .462 •482 .505 •528 .551 .573 
.17 ^766 .559 «482 .464 .480 •503 .528 .553 .576 .602 
as .771 •566 •492 .479 •498 •524 .551 •578 .605 .631 
0.9 .776 .573 .503 .493 .515 .544 .574 .605 .632 .660 
^0 .780 .580 •513 •508 .533 .564 .596 .628 .659 .639 

• a 150 (ft./3ac.) 10^ n/5 g 2.00 Cft."2) 
TA       0.353   0.101   0.051   0.025   0.017   0.013   0.010   0.006   0.007   0.006 
t£s*       100      250     "5S0     lOOO     1500     2000     2500     3000     3500    4000 

OTT "srcr <US7 Ö.571 TJOTT Tzptr OÄS "CTT -osr (5.25T- CTJ 
.10 .759 .525 •424 •375 .367 •371 .330 .390 •401 .413 
.15 ,'5783 ..563 .477 .450 .459 .477 .498 .520 .541 .563 
.16 .788 .570 •488 •465 •478 .499 .522 .546 •569 .593 
.17 .^92 .578 .499 .480 .496 •520 .546 .572 .597 •623 
OB .797 .585 .509 •495 .5U .5a .569 .593 .625 .653 
09 .802 •593 .520 «510 .533 •562 .593 .624 .654 .6S3 
.20 •806 .600 .530 •525 .551 •584 .617 .650 •6S2 .713 
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WraspPJts 

S 

n %: vb^CT" 

a = 150Cft./>oe.) lOf n/S s ;?.25 (ft."2) 
PA       0.268   0.107   0.:54   C.027   0.^.3   O.^L3   C.:il   COZ*! 

100      250 

• g 150 (ft./soe.) Itfin/BS 2.50 (ft."2) 

• s 150 Crt./9ea.) 10^ n/3 = 2.75 (ft.*^) 

* S 050 (ft./seo.) 104- A/B ■ 3.00 (ft.-2) 

:.oo7 

500     1000     1500     2(300     2500     3000     35CO     4.000 
V7Z~ 0.757 T.-^" W.JÜ« 0,309 w.*t>* TT^T 0.269 3.^3" J.<.wO Tr?73 

.10 ,732 .ja .4:7 •306 .3C2 .391 .4C1 .03 .425 

.15 .106 .579 .i02 »464 .473 .492 .513 .535 .557 .57? 

.16 .Ol .557 .503 .47^ ^.^2 .il3 .537 .562 . :-0 .iio 

.17 •Cl6 .595 .513 .494 .511 .535 ,562 .539 .cl5 .641 
•18 •321 .603 .524 .510 .530 .557. .536 .il5 .644 .672 
•19 .326 .610 .535 .525 .549 .579 .611 .642 .673 ,  .703 
•20 •331 .618 .546 .5a .568 .601 .635 .66? .702 .734 

0^83   0^IL3   0.057   Q.QgS   0.019   0.014   0.011   0.009   0.008   0«007 

C: ̂ S 250 500 1000 1500 2000 2500 3000 3500 4000 
vg 6.770 0.516 0.393 0.317 0.291 0.280 0^276 0.275 0.276 0.277 
J.0 ^80? .555 .449 

*476 
.389 .393 .401 •4^2 .424 .436 

•15 •823 .595 .505 .486 .505 •527 .550 .572 •595 
•16 .833 .603 •516 .492 .505 .527 .552 .577 .602 .627 
^7 •838 ,6U .527 .508 .525 .550 .577 •604 .631 .658 
Aß .80 •619 .538 .523 .544 .572 .602 .632 •661 •690 
•19 •848 .627 .550 .539 .563 .594 .627 .659 .691 •7» 
.20 •353 .634 .561 •555 .583 .617 .652 .687 .721 .7^4 

0.297   0.119   0.059   0.030   0.020   O.015   0.012   O.OLO   0.006   0.007 

&- 
100 250 500 . 1000 1500 2000 2500 3000 3500 4000 

zar 0.796 0,528 0.402 0.325 0.298 0.287 0.233 0.261 0.282 0.284 
•10 •822 .569 .460 •406 •398 .402 .411 .422 .434 .447 
.15 .848 ,609 .517 •437 .497 .517 .539 .563 .566 .609 
•16 .853 •617 .528 .504 .517 .540 .565 .591 .617 .642 
.17 •853 .625 •540 .520 .537 .563 .591 .619 .647 .674 
,18 •863 .634 .551 .536 .557 .566 .616 .647 .677 .706 
.19 •868 .642 .563 .552 .577 .609 .642 .675 .708 .739 
•20 •873 .650 .574 .569 .597 .632 .668 .703 .738 .772 

'A       0.3L0   0.124   0,062   0,031   0.021   0.015   0.012   0.010   0.009   0.008 

100      250      50O    1000     1500     2000     2500     3000    '3500     4000 
' OiCT" 0.814 0.540 0.411 0.332 0.305 0.294 0.299 0.238 0.239 0.291 

•10 .840 •5a .470 •415 .407 .411 .420 .431 .444 .457 
• •15 .866 .622 .528 .498 .508 .528 .551 .575 .599 .623 

.16 •872 .631 .540 .515 .529 .552 .578 .604 .630 .656 
,17 •877 .639 .552 .531 .549 .575 .604 .633 ,661 .63? 

• .18 •882 ,648 .564 .548 .570 .599 .630 .661 ,692 .722 
•39 •887 .656 .575 ;564 .590 .622 .656 .690 .723 .756 
•20 .893 .664 .587 .581 .610 .646 .683 .719 .754 .739 

• 
' -81^ 

■ 

1   I 



T'-

Si

'4
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■ il 
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V
= 2f -■ /. ' tr,-'- ~ , *2,

F/L j.lj9 ■ ..‘£4 •^■.'42 C.016 c.- ■'. 04
ICO 250 500 1000 IpOO 2CCC 25CO 3*'00 3500 .TO

o.*5 C.57S C.379 0.284 C.223 r.2--'

.10
*

.:i6 .26e .135 . -52 - S. »
• -i- • • - •' ■ ■ "

.15 ,606 .423 .347 .312 .310 .315 • . —4 .3'5 •. .357

.16 .6C-9 .-ae .353 .321 .3.20 .325 .33? .550 .5-:2 .375

.17 .612 .433 .360 .330 .331 .341 .353 .;i6 -■’92

.13 .615 .437 .366 .339 .342 .354 .3:7 .3^1 ."6 ,UC

.19 .618 .442 .372 .348 .353 .366 .381 .3-7 .1.12 .4.:fc

.25 ..621 -378 .357 .364 .378 .3=5 • 412 .^9 ,LL(s

* « 200 (ft./s*e.) lO^iv'B = 0.50

P/t 0.225 0.090 0.045 0.023 0.015 O.Cll o.coo 0.0T3 0.o'‘6 C.005

100 250 500 1000 1500 2000 2500 3000 35CO 4000

0.05 0.66d 
.10 .705
.15
.16
.17
.18
.19

.721

.725

.728

.732

.735

C.451 0.337 
.478 .375
.504
.509
.5U
.520
.525

.413

.420

.427

.435

.443

0.265
.318
.371
.382
.392
.403
.4U

0.238
.303
.368
.381
.394
.4C7
.420
.433

0.225
.300
.375
.390
.405
.420
.435

0.21?
.302
.386
.403
.419
.436
.453
.470

0.214 
.306 
.398 
.416 
.435 
.453 
.472 
.490

0,413
.322
.411
.431
.451
.471
.490
.510

0.212
.318
.424
.446
.467
.423
.509
.530

•
a s 200 (jrt./ilae.) lO^n/B ss 0.75

P/L 0.276 0.110 0.055 C.023 O.OIE o.ou C.Cll C.CC9 o.c-cs C.C07

100 250 500 1000 1500 2000 2500 3000 3500 4OCO

0.05 0.761 0.499 0.373 0.293 0.264 0.249 0.241 C.237 0.235 0.235

.10 .780 .529 .415 .352 .336 .332 .334 .339 .345 .352

.15 .798 .558 ^57 .411 .407 .415 .427 .U1 .455 .470

.16 .602 .564 .465 .423 .422 .432 .446 .461 .477 .493

•' .17 .806 .569 .473 .434 .436 .448 .464 .481 .499 .517

.18 .809 .575 .482 .U6 .450 .465 .483 .502 .521 .540

.19 .813 .581 .490 .458 .465 .482 .502 .522 .543 .564

.20 .817 .587 -498 .470 .479 .A98 -520 5Z2 .565 .587

» s 2C0 (ft./«ec.) lO^rv^ = 1.00 (ft."‘ )

P/t 0.318 0.127 0.064 0.032 0.021 0.016 C.Q13 O.Cll 0.CC9 c.cos

100 250 500 1000 1500 200C 2500 3000 3 SCO 4000

0.05 0.818 0.536 0.401 0.315 0.283 0.268 0.259 C.255 C.253 0.252

.10 .838 - .568 .446 .379 .361 .357 .359 .364 .371 .378

.15 .858 .599 .491 .442 .438 .U6 .459 .473 .4?9 .505

.16 .862 .604 .500 .454 .453 .464 .479 .495 .522 .530

.17 .866 .612 .508 .467 .469 .482 .499 .517 .536 .555

.18 .870 .618 .517 .479 .484 .500 .519. .539 .559 .530

.19 .874 .624 .526 .492 .500 .518 .539 .561 .583 .606

.20 .878 .631 -535 .5C5 .515 .535 .559 .503 .607 .631
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1 

.•"^ 
»5 = Ai^iT 0 

a = 2ün { ?t. ^ac . / »•" "i /B - I.".' 
»■     ■ • ) 

P/L C.3fo c.:.u w.'l   - i i. .   ..4 '• • i         *' r.cio   : 'r 

'\b 100 tfO 500 tOTO InOC 2^^ 3500     < 

COS C.cfi5 n.^T f#CV9 .■.v;} C,27j ^ .f ,■ :.2C-7   r i •  ''O 

.10 .^6 .::i ...'2 • »I •■ ■•<* - ^c ■ ■ i. . J 2 --) 

,15 .(>:7 .^3i •■19 .    '-.I 
• * - ■* 

T*. ";1 .-■-7 ■  -    / 

.16 .911 .o^a .528 ^c'O .479 mi* y* .•;:6    . .:i2 . ■ / n 

.17 .915 .6A7 .333 ...94 .4S6 .509' .527 ^7 .367 .^.7 
- .IS .920 .^H .547 .507 .512 .528 .54S 5^0 CO 

.19 .92 A .f«C .556     . 520 .528 .547 .570      . 593 .617 .•>i0 
>20      1928      .667     .566 %± *%£ ti&L tUi   ■'■■'■-1 

a • 200 (ft./«ec.) ]0VB - 1.50 Ct,.'2) 

P/L     C.390   C.156   0,078   C.039   0.C26 o.ei9  c.oi6  r.-:i3   c.on  r.oio 
t^5     100       250       500     1000     1500 2CC0     2500      3000      35CO      Z.COO   ■ 

.05 0.^05 0.593 0.444 0.349 0.314 0.296 0.287 0.222 C.IvC' o,:79 

.10 .927 .628 .494 .419 .399 .395 .397 .403 .411 .419 
,15 .949 .663 .543 .489 .484 .494 .50? .524 ,5a .558 
.16 .954 .670 .553 -.503 .502 ..513 .530 .548 .567 .556 
.17 .958 .677 .563 .517 .519 .533 -.552 .572 .5C3 .614 
.18 .962 .634' .573 .531 .536 .553 .574 .5-6 .63.9 .642 
.19 .967 .691. ,583 .545 .553 .573 .596 .620 .6^5 .670 
*3L -»221 .Ä .,.522. .552 -57" .59^ ,6;? .^4.. ^-l -^2S 

A a.2rio (ft./seo.) 104ry3 = 1.75 (ft.*2) 

F/L     0.421 0.168   C,C84   0.042 '0.028   0.021   0.017 O.^U con 
100       250       500     1000     1500     2000     2500     3000     35CO     4000 

0.05 0.941 0.617 0.462 0.562 0.326 0.307 0.298 0.293 0.291 C.290 
,10 .964 .653 .513 .435 .415 .410 .413 .419 .427 .435 
.15 .986 .689 .564 .508 .504 • .513 .523 .545 .563 .580 
.16 .991 .696 .575 .522 .521 .534 .551 .570 .590 .609 
.17 .996 .704 .585 .537 .539 .554 .574 .595 .617 .6:3 
.18 1.000 .711 .595 .551 .557 .574 .596 .620 i644 ,667 
.19 1.005 .718 .605 .566 .575 .595 .619 .645 .671 .696 

,.29 1,010 .726 .616 .5?o .592 .616 .642. ...670 .69!? -jtSI 

a   a 200 (ft,/««e.) IOVB = 2.00 (ft.'2) 

PA     0.450   0.180   0,090   0.045   .0.030    0.C22    O.Olo   0.015    C.013    0.011 
Sf-B ~ :  
VST  100  250  500  10C0  1500  2000  250C  3000  3500  4000 

0.05 0.972 0.637 0.477 0.375 0.337 0.318 C.3r? C.3C3 0.301 0.300 
.10 .996 .675 .531 .450 .429 .424 ,427 .433 .441 .450 
.15 1.020 .713 .584 .525 .521 .530 .546 .563 .581 .600 
.16 1.025 .720 .594 .540 .539 .552 .569 .589 .610 .630 
.17 1.030 .728 .605 .555 .557 .573 .593 .615 .636 .660 
.18 1.03^ .735 .615 .570 .576 .594 .617 .641 .666 .690 
.19 1.039 .743 .626 .585 .594 .615 .641 .667 .694 .720 
.?<? .A.PA4 .759 t6?6 ,600 .612 .6J6 .664 --i23 ,722 .750 
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• 
A. 

3 = \ '^ 

a = 2rc04,/8«c.) l! A. - •* ^2.:5 

PA ■ •** ■ C.191 c.r?; C.04S 0.:;2    T ,r<:. r  ■-■"-. ?.;x:   r .^14 •-.C3^ 

"fO c^o 107C if-x    : y-r s-r ~ T'-'CG   ; "*.'. ■' '■; < -r^ 

■:-.C5 1.C02 C.c56 C.^oi c.:c6 C.J47   C J.w ■ #," ^ - 

A          m t*           •» '; - 
.10 l.:26 .695 .i46 .46^ .-'.42 ' ^7 Uüo 1 *-^'-* ....-4 
.15 i.:5o .734 . '^01 .541 .;36 t .    * - .: I'.v ' ■.' K^Kj 1? ' 
.16 1.^5 rx ,'12 

# - * 
.^5 ". .5v:- •   .-,.-• * 

,'<.'■ 
r\   ' 

.1? 1.C60 ."49 .:.:3 .:""^ .:74 i y % •- * ^ .-...' * ■', f 

n 

.18 1.C65 .757 .:34 .5c7 .593 • 1 » -    •* 11 

.19 1.070 ."65 .^45 .603 .612      . .6^0 Ml      . •^ c 

j^U .20 l.O-'S ,772 .656 .613 .631 ,6*6 (C<i/ "1 "7 ,7/t3 

a ■ 200 (ft./aec.) IOVB = 2.50 Uu2) 

.P/L
L 

0.50^ 0.201 r.ici 0.050 0.034   0, ,025 C.020 0,017    0. ,014 C.C13 

^ 
ICO 250 500 100a 1500     2000 2500 3000     3:00 40^0 

0.05 1.02S 0.674 C.305 0.397 0.356   C.336 0.326 0.321   0. .US 0.317 
.10 1.053 .714 .561 .476 .453     . ►449 .452 .453      . 1 ^' .^76 

,    .15 1.078 .754 .617 .555 .550     . .561 .577 .595      . 6U .634 ; 

.16 1.03^ .761 .628 .571 .570 ,583 .6C2 .623      . .vU .666 
•17 1.089 .769 .639 .587 .589     . ,605 .627 .650      . .674 .c9? 
.18 1.C9A .777 . .651 .603 '.609     1 .628 .652 .678      . 7C4 ' .730 
.19 1.099 .765 .662 .619 .628 ,651 .677 .705      . .733 .761 
.20 1.10A .793 .673 .634 .646 ,671 .702 .733      . ,763 .7^3   ; 

« 
a » 200 (ft./ sac/) IOVB = 2.75 Ct.*2) 

J/\ 0.528 9.211 0.106 0.053 0.035   0. .026 0.021 0.01?    0. 015 o.cu 1 

VN 10O 250 500 1000 1500     2000 2500 3000     3500 4000 

0.C5 1.053 0.690 0.517 0.406 0.365   0.345 0.334 0.328    0, 326 0.325 
.10 1.079 .731 .575 .48ß .465     . .460 .463 .469      .476 ,48.8 
.15 1.104 .772 .632 .569 .564     . .574 .591 .610      . 630 .650 
.16 1.110 .780 .643 .585 .584      . .597 .616 .638      . 660 .652 
.17 1.115 .788 .655 .601 .604     . ,620 .642 .666      . 690^ .714 
.18 1.120 .796 .666 , .617 .623      . 643 .668 .694     . 721 .747 
.19 1.125 .804 ,678 .634 .643      . 666 .694 .722      . ^51 :760 
T20 1.130 ,812 .689 .650 .663     . 660 T719 .750      . 7ri .cLZ  , 

a s 200 (ft../ 'MC.) 10 VB = 3.00 (ft."2) / 

PA 0.551 0.221 0.110 0.055 C.037   0.028 C.C2?. 0.018    C. :is C.G14 

V^ 100 250 500 1000 1500     2000 2500 3000      3500 4000 
0.05 1.076 0.705 C.528 0.415 0.373   0. 352 0.341 0.335   r. 333 0.332 

.10 1.103 .747 .587 .498 .475      . 470 .473 .479     . ;8C .4^8 

.15 1.129 .789 .646 .581 .576     . 587 .604 .623      .< 6^3 .664 

.16 1.134 .7o7 .658 .598 .596     . 610 .630 .652    -. 674 .697 

.17 1.139 .805 .669 .614 .617     . 634 .656 .681      . 7f:6 .731 

.18 1.U5 .814 .681 .631 .637     . 658 .683 .710      . 737 .764 

.19 1.150 .822 .693 .648 .658     . 681 .709 .738      . 768 .797 
•is u« .?2C sm ..*4. ,678     . 704 .*225 .76?      . Z2i- -830 
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■"") xhsrh 

25r.    .r*,/38C.) 

\^ 1 

r/L c.<o c."--. ;.C5C C.r.'- - • *  •     *-■ • ■ ^1 •   - | 

Vs. 100 250 500 10O0 15- :ror    ; ;^C ' ,'J0     '. JfOG 

C.05 ■:.-i^ C .347 o,    m * • ■■"•,*'>'. 
,'     ,  ^T         ^ • -   n 

• ' ■   •    '-' -. <. .^ 
.10 . "■■33 .^1 .379 .<■'". *      ■ •*• » - ...'3 , "id • ■■. ; 

.15 .7A7 'i* "• .410 • ^ .34c .,J1 ■* 369 . 3 / 

.16 .750 .il? .416 .>)6 . 3': "■' : .7 
f * r. .5-1 

.17 .753 .522 .423 .^75 .ya .372 •   wl .   -1 4C3 • *+■ 

.13 .756 .526 .429 .;'34 .379 .3^5 :-5 .4:7 ^20 • ^4. 

.19 .759 .530 .435 .392 .3^0 .3'7     . 4^9 .A22 436 .45 
f2p f762 .535 .442 .401 .401 .410         . 423 .LV      . 4?? AI 

a » 250 (ft./sec.) 104n/^ s 6. 50 (ft.*2) 

/A, C.351 n.Ul C.070 0.035 0.023 cu 0.C11   c. 010 coo 

^ 
100 250 500 1000 1500 2CO0     2500 3000      3500 400 

0.05 0.255 0.557 C.412 0.318 0.2S1 0.262    C .252 0.245   0. 241 0.23 
.10 .£72 .584 .450 .571 .346 .338     , 336 .337     . 34r .34! 
.15 .889 .610 .428 .424 .411 .413     . ^19 .429     . 439 .45: 
.16 .892 .615 .495 .435 .424 .42? 436 .447      . 459 .47! 
.17 .896 .621 .503 .446 .437 .443 453 .466      . 4^ .49: 
.IS .899 .626 .510 .456 .450 .458 470 .484      . 499 .5L 
.19 .902 .631 .518 .467 .463 .473 4c6 .502      . 519 .533 
.20 .906 .636 .525 .477 .476 .488 503 .521      . ft* .ffl 

a » 250 (ft./aec.) 10^n/B = 0, 75  (ft."2) 
PA 0.431 P. 172 0.0S6 C.C43 0.029 0.022    C 017 0.014   0. 012 0,01] 

VN ,100 250 500 1000 1500 2000     2500 30oc     3500 4000 

■ 0.05 0.947 0.616 C.456 C.352 0.311 0.291   0. 2?? 0.271    0.266 0.264 
.10 . .96$ .646 .498 .411 .363 .374     . 371 .373      . 376 .332 
.15 .98J .675 .540 .470 .455 .457     . 464 .474      . 4?6 .499 
.16 .988 .681 ' .548 .481 .470 .473      . 4e3 .495      . 508 .522 
.17 .991 . .687 .556 .493 .4S4 .490     . 501 .515     . 530 .546 
.IS .995 .693 .564 .505 .498 .506     . 520 536     . 552 .569 
.19 .999 .698 .573 .517 .513 .523     . 538 .556     . 574 .593 
.20 1.002 .704 .581 .52ft .527 .543     . 557 .576      . 596 .61$ 

a * 250 (ft./aec. ) IOVB = 1.00 (ft."2) 

J\ 0.497 0.199 0.099 C.050 0.033 0.025   r\ 0.20 0.017    0. 014 f\0l2 

K 100 250 5C0 1000 1500 2000      2500 3nro     3500 4000 

0.05 1.017 C.662 0.490 0.373 0.335 0.312    0.299 0.291   c. 2c7 0,2 64J 
.10 1.037 .69-i .535 .442 .412 .401      . 399 .A01      . 4C5 .4101 
.15 1.057 .725 .580 .505 .489 .490     . 499 .510      . 523 .536 
.16 1.061 .732 .5P9 .517 .505 .508     . 519 .532      . 546 .561 
.17 1.065 .738 .598 .530 .520 .526     . 539 .554      . 570 .587; 
.18 1.069 .744 .607 .542 .536 .5a   . 559 .575      . 593 .612; 
.19 1.073 .751 .616 .555 .551 .562     . 579 .597      . 637 .637 
ifLQ. .hm. . .,257- -.624. .561 .?66 .580      . 59? ,61?     , 641 .662J 
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1 

• ■ 

■^ 

a a 25C (ft./'.ec. • 

a T 
\^ 

A -2, 
10 a'B = 1.25 .::.   : 

.p/L
L 

0.556 C.22> Mil 0.^6 P   »'," r.~;' ". ~:Z2 ■1 
»   — -■ C,C1.'4 

Vsb 100 250 500 10OO lf?C 20^0 2500 3' ro ^ - T 4CC0 

C.C5 l.CTö C.700 C.519 O.^CO c..-;4 C.3>" C.316 
- • ^ ■ ,.■■3 O.KO 

.10 lv: ?7 ,~)A .566 .161 .436 .^2 .4^ »^^. r .-'34 

.15 1.113 ."67 .613 .534 .517 , ^. ■• ,527 «^ ■ - -■ .567 

.16 1.122 .77 i, .622 .547 .5 "4 . T '.■'. .:i.i • - 
■ *-,-t 

.694 
.17 1.126 .780 .632 .560 .550 .556 .570 .5o ü-2 . S20 
.18 1.130 .787 Ml .574 .566 .575 .5°! .r03 .c47 
.19 1.135 .79^ .651 .567 .5?3 .594 .612 .c?l      . 52 .674 
.19 l.U? .SW Jtä. ,600 .5?? .613 .^3 .c:4 u^ZL. -ni 

« « 250 (ft./i MC.) 10An/S « 1.50 (ft."2] 
?Ak 

0.6C9 0.244 0.122 0.061 0.0a 0.030 0.024 C,C20 0,C17 C.C15 

^ 
100 250 500 1000 1500 2000 2500 3000 3500 4C00 

0.05 1.126 0.733 0.543 0.419 0^370 0.345 0.331 C.322 0.317 C.314 
.10 1.U8 .768 .592 .489 .456 .444 .442 .443 .ua .454 
.15 1.170 .803 .641 .558 .542 .543 .552 .564 .573 .593 
.26 1.174 .810 .651 .572 .559 .563 .574 .588 .604 .621 
.17 1.179 .817 .661 .586 .576 .582 .596 .613 .631 .649 
.18 1.183 .824 .671 .600 .593 .602 .618 .637 .657 .677 
.19 1.188 .831 .681 .614 .610 .622 .640 .661 .683 .705 
.?9 1.192 .838 .691 .62? .627 .642 .662 .685 .709 .733 

• ■ 250 (ft./sto.) loSi/B s 1.75 (ft." 2) 

V\ 0.658 0.263 0.132 0.066 0.044 0.033 C.026 0.022 0.019 0.016 

^N 100 250 500 1000 1500 2000 2500 3000 3500 4000 

0,05 1.170 0.762 0.564 0.435 0.385 0.359 0.344 0.335 C.329 C.326 
.10 1.193 .798 .616 .508 .474 .462 .459 .461 .465 .472 
.15 1.216 .834 .667 .580 .563 .564 .574 .586 .601 .617 
.16 1.220 .842 .677 .595 .580 .585 .597 .612 .62p .646 
.17 1.225 .849 .687 .609 .598 .605 .620 .637 .655 .675 
.18 1.230 .856 .698 .624 .616 .626 .642 .662 .682 .704 
.19 1.234 .863 .708 .638 .634 .646 .665 .687 .710 .733 
.?P 1.339 ,871 JW .653 .652 .667 .688 .m .757 .7^ 

» a 250 (ft./wo.) lO^n/a » 2.00 (ft.*2) 
PA     0.703   0.281   0.141   0.070   0.047   0.035   0.028   0.023   0.020   C.018 

V^      100       250       500     1000     1500     2000     2500     3000     3500     4000 

0.05 1.210 0.787 0.584 0.450 0.396 0.371 0.356 0.346 0.340 0.33P 
.10 1.234 .825 .637 .525 .490 .477 .474 .476 .4^1 .483 
.15 1.257 .863 .690 .600 .582 .564 .593 .606 .622 .638 
.16 1.262 .870 .700 .615 .600 .605 .617 .632 .650 .668 
.17 1.267 .878 .711 .630 .619 Ml .641 .658 .679 .698 
.18 1.272 .885 .721 .645 .637 .647 .664 .684 .706 .72? 
.19 1.276 .893 .732 .660 .655 .668 .688 .710 .734 .758 
.?o. U81 .9Q0. .743 .^75- .674 -620 -712 ,^72,6 .762 ,788   | 
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n x^,« vl^" 
a = 250 (ft./aec., 

-^ 

10V3 a i.rs (ft..'2) 

PA    0.746   3.290  c.ii? c.crs   r:.C50  C.C37  o.:3c   :.^5  :.^i   ".:i9 s :oo 250 fCO      1X0      If'X)      2C00      oT      3«'C0      35^0 

r.05 1.245 C.tll 0.501 r   .A 
v. • -A ^*+ 

r   »•* r, c.:?2 C..- ho 
.10 1.271 .ff50 .:56 .fa .5C5 .192 .^•?9 
.15 1.295 .388 ."10 .613 ..559 ,6C1 .•ill 
.16 1.3rv .«96 ."21 .634 .613 .623 .b35 
.17 1.305 .904 .732 .649 .637 .645 .^60 
.18 1.310 .912 • .743 .664 .656 .666 .634 
.19 1.3U .919 .754 .6S0 .675 .688 .708 

.-29.. ±2M- »m. , „..765 -,.625,. ̂ 3L. ,710 ,73J 

,: 7   ( 

c51 

705 
^32 

.v>9 

.727 

.756 
.7?9    .7?$ 

. "-.7 
!5C2 
.-57 

.749 

.7^0 

a« 250 (ft./MC.) 10An/B = a.SO^Cft."2) 

PA 0.786   0.315   0.157   0.079   0.052   0.039   0.031   0.026   n.022   0.020 

100       250        500     1000     1500     2000     2500     3000     3500     4000 

0.05 1.279 0.833 0.617 0.476 0.421 0.393 0.376 C.366 o;.36o 0.357 
.10 1.304 .873 .673 .555 .518 .505 .502 .504 .509 .516 
.15 1.32q .912 .729 .634 .615 .617 .627 .641 .657 .674 
.16 1.334 .920 .740 .650 .635 .639 .652 .669 ,6«7 .706 
.17 1.339 .928 .752 .666 .654 .662 .677 .n96 .717 .738 
.18 1.344 .936 .763 .682 .674 .684 .702 .724 .746 .769 
.19 1.349 .944 .774 .698 .693 .707 .727 • .751 .776 .801 

..2a- l.??A .?52 .-*785 JU.. J33 -..72.9 ..222- ..Jjl. .6<?6 .?33 

a « 250 (ft./sw.) lO^nA « 2.75" Cft."2) 

PA     0.825   r.330   0.165   0.082   0.055    0.041   0.033   0.027   0.024   0.021 

100       250       500     1000     1500     2000     2500     3000     3500   4000 

0.05 
.10 
.15 
.16 
.17 
.18 
.19 

1.310 
1.336 
1.361 
1.366 
1.372 
1.377 
1.382 
1.387 

0.853   0.632 
,894     .690 
.934 
.942 
.950 
.958 
.967 

a22L 

.747 

.758 

.770 

.781 

.793 
-.SSL 

0.487 
.569 
.650 
.666 
.682 
.699 
.715 
.7?A 

0.431 
.531 
.630 
.650 
.670 
.690 
.710 
J2S 

0.402   0.385 
.537     .514 
.632 
.655 

.642 

.668 
.678     .694 
,701     .719 
.724 .745 

.J2L 

C.375 
.516 
.657 
.685 
.713 
.741 
.769 
.797 

0.369 
.521 
.673 
.703 
.734 
.764 
.795 
.82? 

0.366 
.528 
.690 
.723 
.756 
.788 
.821 
,g?3 

a « 250 (ft./MC.) IOVB S 3.00 (ft."2) 

»A 0.861 0.345 0,172 0,086 o;o57 0.043 0.034 0.029 0.025 0.022 

^ 
100 250 5f«o 1000 1500 2000 2500 3000 3500 4000 

0.05 1.339 0.871 0.645 0.498 0.440 0.411 0.394 0.383 0.377 0.374 
.10 1.365 .913 .704 .581 .542 .528 .525 .527 .533 .540 
.15 1.391 .955 .763 .664 .644 .645 .656 .671 .688 .706 
.16 1.397 .963 .775 .681 .664 .669 .683 .700 .719 .739 
.17 1.402 .971 ,787 .697 .685 .693 .709 .728 .750 .772 
.18 1007 .960 .798 .714 .705 .716 .735 .757 .781 .805 
.19 1.412 .988 ,810 .730 .725 .740 .761 .786 .812 .838 
.M.. 1.118 -JfcL .822 ..741 „-.7^L ..J.6i. ,  JS1 ,?M,. ,*U .871 
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a ■ 30C (ft.Aec.) 

rt/fö 

?/L    0.358    0.143    0c072    0.036 
ID4 n/3 s C.2i (ft.*2) 

.3   o.ou   o..:i2  O.J;.   :. 10 

^ 130 260 500 1000 U.:o 2. "'O 2500 .T :oo 3.::.c    4-: CD 
Ö.Ö5 a.86ö Ö.563 0.410 C.312 V » «i I W 0.^02    C .240 C.n32 c..^  :. .■.23 

.10 .974 .5S0 .442 T r-T # t > • 
• >      ^ w 

T 1   • 
» •-   LA .309 .310 , :2 

.15 .898 .£•■.:• 2 .473 •    i v 1 ..i:2 •   J   '    ■- .T.l .')S .?:-3     . -J .i 

.16 .191 .607 .479 .410 .^1 .J. 3 • 4 US .10 ► r. i J 

.17 .»H .•Jll .496 .41? .4-.-4 .•-/4 . ..■17 r.i"- .437 

.18 .£97 .616 .492 .%C3 .415 .416 .-.cs .433 .•:44 .458 

.19 .900 .620 .498 .437 .426 .429 .437 .443 .460 473 

.20 .903 .524 .505 .446 .437 .442 .451 .TS4 .■V77          . .91 

.10 

.15 

.16 

.17 

.18 

.19 

.20 

« 800 (ft./i»c.) 104 n/S ■ 0.50 (ft.*2) 

1.040 
1.067 
1.060 
1.063 
1.067 
1.070 
1.074 

.690 

.716 

.721 
,727 > 
.752 
.737 
.743 

.525 

.563 

.570 

.578 

.585 

.593 

.600 

.424 

.477 

.488 
•499 
.609 
.520 
.530 

.390 

.455 

.468 

.481 

.494 
,507 
.520 

.375 

.450 

.465 

.4 BO 

.495 

.510 

.525 

.369 

.452 

.45J 

.436 

.503 

.520 

.537 

.368 

.469 

.478 

.436 

.514 
.533 
.551 

.369 

.468 

.483 

.508 

.527 

.547 

.567 

PA 0.506 0.202 0.101 0.051    0.034 0.025    0,020 0.017 o.:i4 C.013 

^ 
100 250 500 1000      1500 2000      2600 3C0O 3500 4000 

0.06 1.Ö25 CMS Ö.487 0.571    0.325 Ö.3M   Ö.235 ö.ra Ö.2S3 Ö.SfiS 
.371 
.477 
.499 
.520 
.541 
.562 
.384 

/ 
a * 300 (ft./«ec.) 10* a/B • 0.75 (ft.-2) 

PA 0.620 0.248    0.124    0.062 0,041 0.031    0.026    0.021    0.013 0.018 

V 100 250        500     1000 1500 2000      2500      3000     3500 4000 
ü^r 1.132 Ö.754 0.539 Ö.411 "v,m 0.3SS Ö.S1S Ö.3Ö6 0.298 T.m 

.10 i.m .763 .531 .470 .431 .416 .408 .407 .408 .411 

.15 1.170 .792 .623 .623 .503 .498 .501 .508 .513 .528 

.16 1.173 .798 .631 .540 .518 .515 .520 .529 .540 .552 

.17 1.177 •804 .659 .552 .532 .531 .538 .549 .562 .575 

.18 1.181 .810 .648 .564 .546 .548 .667 .569 .384 .599 

.19 1.184 .816 .666 .576 .660 .564 .576 .590 .606 .622 

.20 1.188 .822 .664 .587 .675 .581 .694 .610 .628 .646 

a • 800 (ft./wc.) 10* a/B • 1.00 (ft."2) 
0.718   OWT 0.145   0.072   0.049   0.085   0.023   OB   0.020   0.018 TTT 

100 or ■T.217 0.788 0.580 -raar 5.895 Ö.3S7 0.SS9 O.S29 0.520 5.71-5 
.10 1.237 .820 .625 .505 .464 .446 .439 .437 .438 .442 
.15 1.267 .862 .669 .568 .541 .535 .659 .546 .556 .568 
.16 1.261 .353 .678 .580 .666 .553 .558 .568 .580 .593 
.17 1.265 .864 .687 .593 .572 .571 .578 .590 ,604 .618 
.18 1.269 .870 .696 .606 ,687 .589 .598 .612 .627 .643 
•19 1.275 •877 .706 .618 .603 .807 .618 .634 .651 .669 
.20 1.277 .885 .714 .631 .618 .624 .638 .656 .674 .694 
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:. , 

"">, «b s1 v^ o 
a • 300 (f^./aec •) 10* n/3 a 1.25  «ft."2) 

P/L c.eoi 0.320 0.160 O.G..: 0.CS3 0,040 0.032 0.027 0.023 0.C20 s 100 250 500 10-:c U'uO 20C0 2Ö0Q 30'-0 35G0 40C0 
0.05 1.2^7 6. ±34 3.613 0.4e7 0.4.'3 o.sr? 0.559 1 0.54a Ö.3S9 0.334 

.10 1.3v3 .667 .66C .334 .450 .472 .464 .432 ,464 ,467 

.15 1.2SS .900 .70? . ro .£73 .5*6 .5-0 .573 .513 .500 

.16 1     •X»» ,907 .71" .tu .5" • 3*0 .3.-1 .£01 .613 .-27 

.17 1.357 ..:14 .726 .62" .6-.4 ,e~A .CIS ." "4 .639 .•-54 

.13 1.241 .520 .735 .640 .3£0 ,622 .«•23 •■ "^ • ZCv . ~ K5 

.19 1.346 .327 .745 .654 .637 .641 .c54 .•:7o .633 TV» 
9       * ' 

.20 1.350 .934 .755 .667 .654 .660 .£75 .593 .713 ,734 

a * 300 (ft./iec 0 10* n/B • 1.50 (ft."2) 

P/L 0.877 0.351 0.175 0.088 0.058 0.044 0.035 0.029 0.025 0.022 

^ 
100 250 500 1000 1500 2000 2500 3000 3500 4000 

0.06 1.547 0.875 O.MS 0.48B 0.425 Ö.555 0.575 0.365 0.354 0,349 
.10 1.S69 •908 .691 .508 .513 .494 .486 .434 .435 ,489 
.15 1.391 .942 .740 .628 .598 .592 .596 .605 .616 .628 
.16 1.395 .949 .750 .642 .616 .612 .618 .629 .642 .656 
.17 1.400 .956 .760 .656 .633 .632 .640 .653 .666 .684 
.18 1.404 .963 .770 .870 .650 .652 .662 ,677 .694 .712 
.19 1.408 .970 .780 .684 .667 .671 .684 .701 .720 .740 
.20 1.413 .977 .790 .696 .684 .691 .706 .725 ,746 .763 

a a 300 (ft./tao .) 10* n/B a 1.75 (ft,"2) 

^ 
0.947 0.379 0.189 0.095 0.063 0.047 0.038 0.032 0.627 0.024 

^ 100 250 500 1000 1500 2000 2500 3000 3500 4000 
0.05 1.555 ^.907 Ö.ÖÖ7 0.508 Ö.444 0.410 Ö.5ÖÖ 0.577 0.368 0.5« 
.10 1.422 .943 ,718 .581 .633 .513 .505 .503 .504 ,608 
.16 1.445 .979 .769 .653 .622 .616 .620 .628 .640 .653 
.16 1.450 .987 .780 .668 .640 .636 .642 .663 .667 .682 
.17 1.456 .994 .790 .682 .658 .657 .665 .679 .694 .711 
.18 U459 1.001 .800 .696 .675 .677 .683 .-704 .721 .740 
.19 1.464 I. 008 .811 .711 .693 P698 .711 .729 .748 .769 
.20 1.468 1.016 .821 .726 .711 ?718 .734 .754 .776 .793 

a * 800 (ft./tao 0 • 10* n/B s 2.00 (ft."2) 

M 1.013 0.405 0.203 0.101 0.068 0.051 0.041 0.034 0.029 0.025 

& 
100 250 500 1000 1500 20C0 2600 3000 3500 4000 

o.os \Mf Ö.§57 0.690 6.525 0.465 0.424 0.408 0.S90 0.551 Ö.S7S 
.10 1.471 .975 .743 .600 .551 .530 .522 .520 .521 .525 
.15 1.494 1.013 .796 .675 .643 .636 .640 .650 .661 .675 
.16 1.499 1.020 .806 .690 .662 .658 .664 .676 .690 .705 
.17 1.504 1.028 .817 .705 .680 .679 .688 .702 .718 .735 
.18 1.509 1.055 .828 .720 .698 .700 .712 .728 .746 .765 
.19 1.513 1.042 .838 .736 .717 .721 .735 .754 ,774 .795 
.20 1.518 1.050 .849 .750 .735 .743 .759 .780 ,802 .825 
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■A XK  S "^ 'fit s 
^ 

a « 300 (ft./s«c 0 10* tt/2 • t.*2) 
?/L l.ö'M 0.430 :.2i5 3.1C7 0.Ö72 5.054 C. jtit c..   z c.331 ■-..27 

^ ICO 250 500 IODJ 1500 2000 25'0 3'.;:o 2500 ■i: DO 
0.35 1.4'C ö.sas b.710 v5.?4l 0.475 0,457 d.i.5 C.i-1 \* . w .7 u \.IU 

.10 1.515 1.004 .765 .613 .568 .546 .533 .:-33 .537 .541 

.15 1.539 1.043 .319 .635 .662 .:55 . seo .••-: 9 .381 .535 
,16 1.544 1.C51 .330 .711 ,5?1 .:77 .0S4 .t ?s .no .-26 
.17 1.549 i.oes .841 .7:6 .700 .-:99 .703 ."23 .735 .■57 
.18 1.564 1.066 .852 .742 .719 .721 .'33 •■'43 .'63 .--8 
.19 1.559 1.074 .863 .757 .738 .743 .757 ,776 ,797 .^19 
.20 1.564 1.082 .874 .772 .757 .^65 .792 .c33 .926 .'"50 

a ■ 300 ( ft./»ec 0 10* a/B > 2.50  (ft.*2) 
PA 1.138 0.46S 0.2Sd 0.115 0.078 0.057 0.048 0. ;38 0.Ö32 0,028 

V 100 259 500 1000 1500 2000 2500 3000 3500 4C00 
O.OB 1.5S0 0.991 0.729 0.5S8 0.458 0.449 0.428 0.412 0,403 0.398 

.10 1.556 1.031 .786 .635 .583 .561 .552 .560 .551 .555 

.16 IV 590 1.071 .841 .714 .680 .o73 .677 .687 .999 .714 

.16 1.585 1.079 .862 .730 .699 .696 .702 .714 .729 .746 

.17 1.590 1.087 .864 .746 .719 .718 .727 .742 .759 .777 

.18 1.596 1.095 .875 .761 .738 .740 .762 .769 .789 .809 

.19 1.600 1.102 .886 .777 .758 .763 .778 .797 .613 .840 

.20 1.606 1.110 .897 .793 .777 .785 .90S .824 .948 .872 

a s 300 (ft./8»c 0 10* n/B • 2.75 (ft.-2) 
P/l 1.188 Ö.475 0.233 0.119 Ö.079 Ö.ÖS9 0.048 0.Ö4Ö 0.034 0.030 

V 100 250 500 1000 1500 2000 2500 3000 3500 4000 
Ö.Ö5 1.587 1.Ö15 0.748 0.689 0.497 0c459 0.457 0.422 0.412 0.4J5 

.10 1.593 1.066 .804 .650 .597 .574 .565 .563 .564 .569 

.16 1.618 1.097 .862 .731 .696 .689 .693 .704 .716 ,731 

.16 1.623 1.105 .973 .747 .716 ,712 .719 .732 .747 .764 

.17 1.628 1.113 .884 .764 .736 .735 .745 .760 .777 .796 

.18 1.634 1.121 .896 .790 .756 .758 .771 .78fl .808 .329 

.19 1.639 1.129 .908 .796 .776 .781 .796 .816 .338 .861 

.20 1.644 1.137 .919 .312 .796 .804 .822 .344 .868 .895 

a • 300 ( rt./««o 'i,.i 10* a/5 » 3.00  (ft.'2) 
P/L 1.241 0.498 0.248 0.124 0.083 Ö-.Ö88 0.050 0.041 0.035 0.031 

^ 
100 250 500 1000 1600 2000 2500 5000 5500 4000 

0.06 l.ßöl 1.ÖST 0.785 0.881 0.608 0.470 0.448 0.431 0.422 0.415 
.10 1.628 1.079 .822 .664 .610 .537 .679 .575 ,577 .531 
.16 1.664 1.121 .880 .747 .712 .704 .709 .719 .732 .747 
•16 1.659 1.129 .892 .764 .732 .728 .735 .748 .763 .780 
.17 1.664 lf137 .904 .780 .752 .751 .761 .776 .794 .314 
.18 1.670 1.146 .916 .797 .773 .775 .788 .805 .825 .847 
.19 1.675 1.154 .928 .814 .793 ,798 .814 .334 .356 .380 
.20 1.680 1.162 .939 .830 .813 .822 .840 .863 .887 .913 
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■ 

r-. • Tv /p: ^ 

a -3-0 ;ft./3ec.) 10* a/3 : >i.2S (f*.*2) 
P/L    0.497 c.i:-$   0.097   o,:4t" 0.032 0.024   c.ois   j.:i6   :.:u j.012 

V\     loo ?5C         500      10C0 I5CC 2-00      2500      5C00      5SCO 4000 
Ö.ÖS  1.ÖÖ1 C.A4^   Ö.^S   Ö.55? C.36ä ö.S?4 6.i§a t.:ss i.is: C.245 

.10 

.15 

.16 

.17 

.18 

.19 

.20 

1.016 
1.030 
1.032 
1.035 
1.039 
1.041 
1.044 

.(■.69 

.c?l 

.700 

.70S 

."oy 

.714 

.605 

.ne 

.542 

.549 

.556 

.561 

.569 

.4:2 

.440 
,405 
.464 
.473 
.432 
.491 

.364 

.41'J 

.43 J 

.441 

.432 

.462 

.475 

.347 

.410 

.423 

.448 

.450 

.473 

.4 23 

.437 

.451 

.466 

.480 

.1..- 

.423 
«   «"BO 

.458 

.474 

.439 

.334 

.417 
,454 
.150 
.467 
.484 
.501 

.235 

.424 

.442 
.453 

.496 

.513 

a ■ 550 (ft.,/«eo.) 104 n/B m 0.30 (ft.-2) 
P/L  0.699 0.27fi   0.1S8   0.089 0.04a 0.ÖS4   0.028 Ö.Ö2S   Ö.08Ö Ö.Ö17 

^\        100 250        SCO      1000 1500 2000      2500 3000     3500 4000 
ö.öS *um. 0.709   O.SfiS   0.424 0.368 0.33Ö   Ö.515 Ö.3ÖÖ   Ö.29& 0.252 

.10 i.i^J .796 .600 .477 .433 .413 .403 .398 .397 .399 

.15 1.224 .822 .638 .530 .498 .438 .486 .490 .496 .504 

.16 1.228 .828 .645 .541 .511 .505 .503 .508 .516 .525 

.17 1,231 .833 .653 .562 .524 .518 .520 .527 .536 .546 

.18 1.234 .838 .660 .562 .537 .535 .537 .545 .556 .568 

.19 1.238 .844 .668 .573 • .560 .548 .554 .564 .576 .539 

.20 1.241 .849 .875 .584 .563 .563 .571 .582 .595 .610 

a ■ 380 (ft./i«o.) 104 n/^ « 0.75 (ft.*2) 

0.844    0.3S6    0.169    0.084    0.056    0.042    0.034    0.028    0.024    0.021 

100 
"OTT 
1.337 
1.355 
1.359 
1.362 
1.366 
1.370 
1.374 

250 
■OBT 

.881 

.910 

.916 

.922 

.928 

.934 

.939 

500 
■osr 

.664 

.706 

.714 

.722 

.730 

.759 

.747 

1000 

.528 

.587 

.599 

.610 

.622 

.634 

.646 

1500      2000 
0.407   0.374 

2500      3000 
0.S58   0.385 

3500      4000 
0.325   0.328 

.479 

.561 

.566 

.580 

.594 

.609 

.623 

.457 

.540 

.556 

.573 

.589 

.606 

.622 

.446 

.538 

.557 

.576 

.594 

.613 

.631 

.441 

.542 

.563 

.583 

.603 

.624 

.644 

.439 

.549 

.571 

.593 

.615 

.837 

.659 

.440 

.558 

.581 

.605 

.628 

.652 

.675 

* a 350 (ft./seo.) 104 n/B ; 1.00    (ft.-2) 

gA   0.975   0.390    0.195    0.097    0.065   0.049    0.039    0.032   0.028    0.024 

100 1000     1500 
Ü^JT 1.416 0.914 0.663 0.503 0.438 0.401 0.879 0.864 Ö.8S4 ■0V347 

.10 1.436 .946 .714 .668 .515 .491 .479 .474 .472 ,473 

.16 1.466 .978 .758 .631 .592 .580 .578 .583 .590 .599 

.16 1.460 .984 .767 .644 .608 .698 .398 .605 .614 .624 

.17 1.464 .990 .776 .656 .628 .616 .613 .626 .637 .649 

.18 1.468 .997 .785 .669 .639 .634 .638 •643 .661 .675 

.19 1.472 1.003 .794 .681 .654 .651 ,638 .670 .684 .700 

.20 1.476 1.009 .90S .694 .670 .669 .678 .692 .708 .725 
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k        n s = TV .M-ol 

t - 5S0 (ft.-MO .) 10* n/B - 1,25 (ft.*2 
) 

PA 1«090 0.436 0.214 O.IJi 0.C73 0.">54 0.C44 o.jse 0,031 0.027 

^ 
100 250 500 1C00 »500 •»:;o 2500 3.JC0 3500 4X0 

cr.'öT 1.456 Ö.557 »5.707 Ö.E3S Ö.W3 C.-.24 C.40Ü i.^sö cm 0.'67 
.10 1.319 1.001 .''SS .SCO .5*5 ..;i9 .506 .SCI .4*3 .500 
.15 1.54C 1.C34 .532 .3 57 .ezs .313 .■;12 eSlÖ .524 t ' j w 0 

.16 1.544 1.040 .311 .630 .543 .632 .3:3 .-:sä .S43 .■3^0 

.17 1.343 l.OVT .221 .694 .cö 9 .-J1 .   o4 .cö2 .37-1 .3 if 

.18 1.552 1.054 .S30 .707 .073 .570 .675 .565 .399 .714 

.13 1.556 1.060 .340 .720 .6-J2 .689 ..•96 .703 .^24 .740 

.20 1.561 1.067 .849 .733 .708 .707 ."17 .732 .749 .■'67 

t • 35C (ft./sec.) 10* n/B m 1.50 (ft."2 5 
PA 1.194 ö^s C.2S9 0.119 Ö.C8Ö Ö.ÖSO 0.048 0.Ö4Ö Ö.034 B.355 

100 250 500 1000 1600 2000 2500 3000 3500 4000 
Ö.ÖS 1.557 1.012 '0.740 0.556 0.494 Ü.444 0.413 Ö.4Ö5 0.332 Ü.3S4 

.10 1.589 1.047 .790 .628 .570 .543 .530 .524 .523 .524 

.15 lien 1.082 .839 .698 .656 .842 .640 .345 .653 .663 

.16 1.616 1.089 .849 .712 .673 .661 .662 .669 .679 .691 

.17 1.620 1.096 .859 .728 .690 .681 .684 .693 .705 .719 

.18 1.62S 1.103 .869 .740 .707 .701 .706 .717 .731 .747 

.19 1.623 l.UO .879 .754 .724 .721 .728 .742 .758 .775 

.20 1.684 1.117 .889 .768 .741 .741 .750 .766 .734 .303 

• B 850 ( ft./««c .) 10* n/B ■ 1.75 (ft."2) 
i 

.P^ 
1.290 0.502 0.258 0.129 0.086 0.064 0.052 0.043 0,037 0.032 

^ 
100 250 500 1000 1500 2000 2500 3000 3500 4000 

Ö.Ö5 1.429 1.Ö52 Ö.77Ö Ö.580 0.503 Ö.4SI Ö.4S6 0.419 Ö,4fl7 Ö.595 
,10 1.652 1.088 .821 .663 .692 .664 .561 .546 .543 .544 
.15 1.675 1.124 .872 .726 .681 .667 .665 .670 ,579 .689 
.16 1*680 1.132 .882 .740 .699 .687 .688 .696 .706 .718 
.17 1.684 1.139 .893 .754 .717 .708 .711 .720 .733 .747 
.18 1.688 1.146 .90S .769 .734 .728 .734 .746 .760 .778 
.19 1.698 1.154 .913 .784 .752 .749 .757 .771 .787 .805 
.20 1.698 1.161 .923 .798 .770 .770 .780 .796 .314 .834 

a ■ 860 (ft./seo .) 10* n/B ■ 2.00 (ft."2) 
! •,, 

P/L 1.879 0.661 0.276- 0.138 0.092 0.069 0.055 0.046 0.039 0.034 

^ 100 250 500 1000 1600 2000 2500 3000 3600 4000 
Ö.Ö6 1.084 1.ÖW Ö.7M Ö.WÖ Ö.521 Ö.477 Ö.45Ö 0.433 Ö.421 0.413           | 

.10 1.708 1.125 ..849 .678 .613 .584 .569 .563 .562 .563           { 
.713          J .16 1.782 1.168 .902 .760 .704 .690 .688 .693 .702 

.16 1.788 1.170 .912 .766 .723 .711 .712 .719 .730 .743            ] 

.17 1.741 1.177 .928 .780 .741 .732 .736 .746 .758 .773           j 

.18 1.746 1.185 .934 .796 .760 .753 .759 .771 .786 .803 

.19 1.751 1.193 .944 .810 .778 .774 .783 .797 .914 .833           \ 

.20 1,785 1.200 .965 .825 .796 .798 .807 .823 .842 .863       13 
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—. ** = Tb' \JbL 
^ 

* ■ 350 ift./see .) l^ ̂ n/S . 2.25  ( ft.««) 

PA 1.462 

100 

0.585 o.zn 0.146 0.0/7 Q.u-3 0 • ü s 3 0.-349 j.04: D .03? 

250 500 1000 "l 500 20vG 2g.X 3000 3 SCO 4;:JC 
0.05 i,m i:i2ö Ö.519 3.81S 0.536 0.4.42 0.40^ ..446 0.4:3 l.'TSs 

.10 1.759 1.153 .374 .S?5 .«31 .m ,-^•5 .530 .p-3 .-•30 

.15 1.7 S3 1.1.^ .929 .772 .7i»S •   -" .714 ."■»j .^34 

.16 1.7°* 1 »2Qc .540 .738 .-44 .'32 p, in . "11 ^ ^ A .■'65 

.17 1.753 .: 50 .SC4 .-:3 .^:4 .'f7 ."^ "* r':e 

.13 l.T?8 1.221 ..•n .313 .732 .-6 .7f2 .-.'4 > •  -5 .7 

.19 i.ecs 1.223 .972 .934 .SCI .•»'53 ,?v6 . = 21 .-33 .m 

.20 1.308 1.256 .983 .350 .320 .319 .131 .343 .}33 

.10 

.15 

.16 

.17 

.18 

.19 

.20 

t s 350 (ft./aeo.) 104 n'a «  2>50 (ft."2) 

1.541    0.617    0.308    0.154    0.103    0.077    0.062    0.051    0.044    0.039 

1500      2000      2500 
0.55Ö   0.505   O.m 

3000      3500 
0.455   0.445 

100 250 500 1000 
1.731 X.1Ö0 0.841 0.634 
1.806 1.190 .897 .714 .648 .617 .602 .596 .594 
1.881 1.229 .963 .783 .745 .729 .727 .733 .742 
1.836 1,237 .965 .809 .764 .751 .752 .760 .771 
1.841 1,246 .976 .825 .794 .774 .778 .788 .301 
1.846 1.253 .967 .841 .303 .7^6 .303 .315 .331 
1.851 .1.261 .998 .856 .322 .319 .S28 .943 .361 
1.856 1.269 1.010 .872 .342 .841 .863 .370 .890 

1.950 
1.875 
1.880 
1.885 
1.891 
1.896 
1.901 

1.219 
1.259 
1.267 
1.275 
1.28S 
1.292 
1.300 

.919 

.976 

.988 

.999 
1.011 
1.022 
1.034 

.731 

.812 

.828 

.845 

.861 

.877 

.394 

.653 

.763 

.783 

.802 

.822 

.842 

.862 

.632 

.747 

.770 

.793 

.816 

.839 

.362 

.617 

.746 

.771 

.796 

.822 

.348 

.673 

.610 

.750 

.773 

.307 

.835 

.363 

.391 

.608 

.760 

.790 

.321 

.851 

.881 

.011 

a g 850 (ft./iec.) 104 n/9 s 3.00 (ft.-2) 

100 
1.664 
1.890 
1,916 
1.922 
1.927 
1.932 
1.937 
1.943 

250 

1.245 
1,287 
1.296 
1.308 
1.312 
1.320 
1.328 

500 
0.580 

.989 

.998 
1.010 
,1.021 
1.088 
1.045 
1.067 

1000 
0.664 
.747 
.830 
«847 
.863 
.880 
.897 
.913 

1500  2000  2500 
0.576 0.52S CTg 

4000 

.595 

.754 

.785 

.817 

.849 

.S81 

.912 

1.617 

» 550 (ft./ieo.) 

0.847    0.323    0.162 

104 n/E « 2.75  (ft.-2) 

PA 0.108 0.081    0.065 0.054    0.046 0.040 

^ 
100 250        500      1000 1500 2000      2500 3000      3500 4000 

0,05 1.824 1.178   0.862   0.5SÖ 0.563 0,617   0.45? Ö.4S9   0.458 0.447 
.609 
.771 
.804 
.837 
.869 
.902 
.934 

1.688   0.675    0.838    0.169    0.113    0.034    0.063    0.056    0.049    0.042 

3000 3600 4000 
0.479 0.456 0.467 

.673 .646 .630 .623 

.780 .763 .761 .767 

.300 .787 .788 .796 

.820 .810 .814 .824 

.840 .384 .840 .863 

.861 .857 .866 .832 

.881      ..880      .892      .911 

.621 .623 

.778 .789 

.803 .722 

.839 .855 

.870 .838 

.901 .922 

.932 .956 
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> 

sT 

♦10 
.15 
.16 
.17 
.18 
.19 
.20 

a - 400 (ft./aoc.) ^.O4 n^B ; 0.25  (ft."2> 

P/L.   0.637    0.255    C.127    0.084    C.042    0.032    0.025    0.321    0.013    C.C1S 

s 100 250 50'J 1000 15 ;o 2000 25C0      3000 3500 4C00 
Ö.Ö5 1.142 0.730 C.S35 Ö.4C1 3.343 0.31" C.39S   C .2"3 Ö.274 r.jgB 

.10 1.157 .758 • SsS .446 .401 .Z»! .267 ,331 .356 .357 

.15 1.171 .730 .399 .4^1 .455 .437 it;,* .441 .446 

.16 1.174 .736 .606 .SOU .46€ .4 04 .451 .i 53 .456 .VJ4 
^7 1.176 ,750 .312 .509 .477 .467 .1*33 iim .475 . M2 
.13 1.179 .794 .618 .517 .403 .479 .4-'0 4 34 .431 ,500 
.19 1.182 .798 .624 .526 .439 .432 .434       . =:o .308 .318 
.20 1.135 .305 .631 .535 .510 .505 .503 513 .524 .035 

a « 400 (ft.A«c.) 1Q4 n/B ■ 0.50 (ft."2) 

'?/L  -0.900   0.360    0.180    0.090    0.060    0.045    0.036    0.C30    0.026    ü.:22 

100 1500 
TUT" 1.359 Ö.375 Ö.8S7 ■0.477 0,411 TSXK Ö.S52 0.337 0.526 THTff 
.10 1.376 .902 .675 .530 .476 .450 .436 .429 .425 .424 
.15 1.392 .928 .713 .583 .541 .525 .520 .321 .524 .530 
.16 1.396 .934 .720 .594 .554 .540 .537 .539 .644 .552 
.17 1.399 .939 .728 .608 .567 .555 .554 .557 ,564 .573 
.18 1.402 .944 .735 .615 .580 .570 .670 .576 .584 .594 
.19 1.406 .950 .743 .626 ,593 .535 .587 .594 .604 .615 
.20 1.409 .985 .780 .836 .606 .600 .804 .612 .624 .836 

A « 400 (ft./««o.) 10* n/B s 0.75 (ft.*2) 

PA 1.103 0.441    0.221    0.110 0.074 0.065    0.044    0,037    0.032 0.028 

sk 
100 250        500      1000 1500 2000      2500      3000      3500 4000 

0.05 1.5ÖS 0.969 Ö.7Ö8 0.528 0.455 0.41S Ö.3SÖ Ö.373 Ö.351 TCTSJ 
.10 1.622 .998 .747 .587 .627 .498 .433 .475 .471 .470 
.15 1.541 1.027 .789 .646 .699 .581 .576 .576 .680 . .687 
.16 1.544 1.038 .797 .658 .614 •598 ,694 .596 .602 .610 
.17 1.548 1.039 .805 .669 .628 .615 .613 .817 .624 .634 
.18 1.562 1.045 .814 .681 .642 .631 .831 .637 .646 ,658 
.19 1.656 1.051 .822 .693 ,867 .648 .650 .658 .668 .681 
.20 1.860 1.057 .830 .704 .671 .664 .668 .678 .890 .704 

a • 400 (ft./svo.) 10* n/B s 1.00 (ft.-2^ 

»A 1.273 0.509    0.255    0.127 0.085 0.064 0.081 0.042    0.036 0.032 

s" 100 250        500      1000 1500 2000 2500 3000      3500 4000 
O.OB 1.416 l.Mö   O.fSS   Ö.S66 0.489 0.446 Ö.413 0.401   0.338 0.575 

1.636 
1.656 
1.660 
1.664 
1.668 
1.872 
1.676 

1.072 
1.104 
1.110 
1.116 
1.123 
1.129 
1.155 

.80S 

.848 

.856 

.865 

.874 

.883 

.892 

.631 

.694 

.706 

.719 

.732 

.744 

.767 

.667 

.644 

.659 

.675 

.690 

.706 

.721 

.635 

.624 

.642 

.660 

.878 

.696 

.714 

.519 

.618 

.638 

.668 

.678 

.698 

.718 

.610 

.619 

.641 

.663 

.685 

.706 

.728 

.606 

.624 

.647 

.671 

.696 

.718 

.742 

.505 

.631 

.656 

.681 

.707 

.732 

.757 

-3i*- 

TT'J it'&faMrti'SS.Z 



 > » 400 (ft./fe.) IP4 a/B m 1.25 (ft.'8)  

P/L'   1.425    Ü.56S    0.285    0.142    O'.COS    0.:71    0.057 0. ;47    0.041    0.:3S _  

b            100        250        500      1000      15t0      2003      2800 3000      3500     400 
5.06   1.70S   1.1M   5.B0Z   5.600   fl.'Sl?   Ö.475   5.44S C.453   0.410   5.4:0 

.10    1.750    1.134      .349      .667       .O.?      .53fi      .549 .539       .535      .534 

.15    1.751    1,167       .896      .•>34       0*1      .e«0      .554 .555       .650      .£67 

.18    1.755    1.174      .906      ."47       .o-f      .6*1      .675 .^3       .S'35      .'£4 

.17    1.759    1.130      .^15      ."SO       ,715      .SiS      .t96 .701       .-^9       .T20 

.18    1.763    1.187       .924      .774       .750      .717       .717 .724      .''34      ."47 

.19    1.767    1.194      .934      ,787       .746      .736      .738 ,747       .759       .774 

.20    1.771    1.200      .945      .300      .732      .758      .759 .^O      ."84      .800 

a r 400 (ft./i«e.) 104 n/B s 1.60 (ft.*2) 

p/t 1.569 0.624   0.312   0.156 0.104 0.078    0,062    0,062    0.045 0.059 o 100 250       500     1000 1500 2000      2500      5000      5500 4000 
Q.OB 1.788 1.162   0,839   0.528 0.842 0,4«   0.464   0,443   0.429 0,419 

,10    1.810   1,187      ,889      ,698      ,627      .692      .574      .564      .560      .569 
.16    1.852    1.222      ,958      .768      ,712      ,691      .684      .685      ,690      .698 
.16 1.857 1.229 ,948 .782 ,750 .711 .706 .709 .716 .726 
.17 1.841 1,256 .958 .796 ,747 .750 .728 .734 .745 .754 
.18 1.846 1.245 .968 .810 ,764 ,760 .750 .758 .769 .782 
.19 1.850 1,250 .977 .824 ,781 .770 .775 .782 .795 .810 
.20 1.854 1.257 .987 .858 .798 .790 .796 .806 .821 .858 

 ft g 400 (ft,A>o.)       104 n/B « 1.76 (ft.*2)  

gA    1.684 0,674 0,557 0.168 0.112 0,084 0,067 0,056 0.048 0.042 

^b    100 250 500 1000 1500 2000 2600 5000      5500 4000 
O.OB   1.858 1.197 0.672 0.65S 0,588 0.515 0.482 0.481 O.'US 0.435 

.10   1.881 1.255 .923 .726 .652 ,616 ,597 .587      .582 .580 

.16    1.904 1,269 ,974 .798 .740 .718 .711 .712      .717 .726 

.18    1.909 1.277 .986 ,815 .768 ,759 .754 .737      .746 .756 

.17    1.915 1.284 .996 .827 .776 .769 .757 .762      .772 .784 

.18    1.918 1.291 1.006 .842 .794 .780 .780 .788      .799 .815 

.19   1.925 1.299 1.016 .866 .812 .800 .805 .815      .826 .342 

.20    1.927 1.506 1.026 «871 ,829 .821 ,826 .858      .855 ,671 

» ■ 400 (ft,/i«e .) 104 n/B m 2.00 (ft,"2) 

»A 1.801 0.720 0.360 0.180 0.120 0.090 0,072 0.060 0.051 0.046 

s" 100 250 500 1000 1600 2000 2500 5000 5500 4000 
O.OB 1.921 1.257 0.902 0,562 0.630 0,498 0,478 0.481 0.450 

•10 1.946 1,276 .955 .750 .674 .637 ,6>17 .606 .602 .800 
1.969 1.515 1.008 .826 .766 .745 .786 ,756 .742 .760 
1,974 1.520 1.018 ,840 .784 .764 .759 ,762 .770 .780 
1.978 1.328 1.029 .856 •802 .785 .785 .788 .798 .810 
1,985 1.555 1.040 •370 ,821 .806 .806 •814 .826 .840 
1.986 1.545 1.050 ,685 ,859 .828 v880 ,840 .854 .370 

.20 1.995 1.860 1.061 ,900 .858 .849 ,854 .866 •882 .900 
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t • 400 vft./aec.) 10* n^S2.<5.(rt.-2) 

PA I.JIG C.754   :.58Z    cm 0.127 0.035 o.cre   0.064   c.oss 0.::48 

100 25C        6C0      10CO 1500 2000 2500      3100      3500 4C00 
Ö.ÖS l.i79 ll,2?4   Ö.955   Ö.M5 Ö.593 Ö.S4Ö Ö.S13   5.-153   Ö.4?S ö,-;ä4 

.10 2.003 1.313      .983 .773 .594 .«358 .535 .«24 .020 .US 

.16 2.027 1.352 1.038 ,850 ."SS .''55 .757 .733 .; 34 .-"2 

.16 2.022 l.Sr*; 1.049- .365 .P07 .787 ,"i2 .'?5 . T9S , ^OS 

.17 8.037 l.StT 1.060 .831 .326 .503 .306 .'12 .:32 cr;34 

.18 2.042 1.375 1.071 .896 .845 .330 .331 .333 .351 .385 

.19 2.047 1.383 1.082 .912 .864 .352 .355 .365 .290 .896 

.20 2.052 1.391 1.092 .927 .883 .874 .830 .392 .909 .927 

a • 400 (ft./sao.) 10* n/3 - 2.50  (ft."2) 

P/L 2.013 0.806   0.403    0.201 0.134 0.103    0.081 0.067    0.058 0.060 

sb 
100 250        500      1000 1500 2000     2500 3000      3500 4000 

Ö.ÖS 2.ÖS2 1.SÖ9   Ö.SS5   Ö.7U 0.615 0.561   0.527 Ö.5Ö4    6.458 v,m 
.10    2.067    1.349    1.010      .793      .712      .673      .662      .641       .636      .635 
.15    2.062    1.388   1.066      .872      .809      .785      .777      .778      .784      .793 
.16 2.087 1.396 1.077 .888 .829 .808 ,Rf3 .806 .814 .825 
.17 • 2.092 1.404 1.088 .904 .848 .830 .328 .833 .844 ,857 
.18 2.097 1.412 1.099 .920 .868 .852 .863 .861 .873 .888 
.19 2.102 1.420 1.110 .936 .887 .875 .878 .888 .903 .920 
•20 2.107 1.428 1.122 .962 .907 .397 .903 .916 .933 .952 

J • « 400 (ft./too.) 104 u/B « 2.75 (ft."2) 

,PA. 2.111 0.846    0.422   0.211 0.141 0.106   0.C84 0.070    0.060    0.053 

100 260        600      1000 1500 2000     2500 3000      3500      4000 
Ö.ÖB 2.0dö 1.84Ö   Ö.Mfi    Ö.751 0.630 Ö.574   Ö.5S5 0.813   0.4&Ö   0.4Ö7 

.910 .849 .827 .822 .825 .834 .846 

.926 .869 .850 .848 .854 .364 .877 

.942 .889 .873 .873 .882 .894 .910 

.958 .909 .896 .899 .910 .925 .943 

.975 .929 .919 .925 .938 .955 .976 

.10    2.106    1.881 1.034 .812 ,730      .689 .668 .557 .651      .650 

.16    2.132    1.422 1.091 .895 .829      .804 .796 .797 .803      .812 

.16    2.157    1.480 1.108 

.17    2.142    1.438 1.114 

.18    2.147    1.446 1.126 

.19    2.163    1.454 1.137 

.20    2.158    1.462 1.149 

     a « 400 (ft./i»c.) 10* n/B ■ 3.00 (ft.-2)  

?/L    2.205   0.882 0.441 0.221 0.147 0.110 0.088 0.074 0.063    0.056 _ 

T)            100       260 500 1000 1500      2000 2600 5000 3500     4000 
O.OB   Z.1ZB   1.S70 0.998 0.7i7 O.flU 0.B87 0.561 0.527 0.515   0.498 

1.412 1.057 .850 .746      .705 .683 .671 .666      .664 
1.453 1.115 .915 .847      .822 .814 .815 .821      .850 
1.461 1.127 ,950 .868      .845 .840 .844 .852      .864 
1.469 1.159 .946 .888      .869 .866 .872 .883      .897 
1.478 1.151 .968 .908      .892 .895 .901 ,914      .930 
1.486 1.162 .980 .929      .916 .919 .950 .946      .965 
1.494 1.174 .996 .949      .939 .945 .969 .976      .996 

i 
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.10 2.155 

.15 2.179 

.18 2.184 

.17 2.189 
•IS 2.195 
.19 24100 
.20 2.205 
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